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extensor tendon sheaths on the dorsum of 
the wrist was accomplished. The tendons 
can be easily palpated and a needle in- 
serted through the dorsal carpal ligament. 


THE DIGITAL FLEXOR TENDON SHEATHS 
(Fig. 1) 

The flexor tendons of the fingers, the 
sublimus digitorum and profundus digi- 
torum, are enveloped by digital sheaths 
from a line of insertion of the flexor pro- 
fundus to a line 1 cm. proximal to the 
proximal border of the deep transverse 
ligament.* This arrangement, which is not 
constant, is most frequent in the index, 
middle and ring fingers." Any of these 
three sheaths may extend to the wrist.!? 
The flexor sheath of the thumb extends 
from the terminal phalanx to a point 2-3 
cm. proximal to the proximal volar crease 
of the wrist,’ although on occasion a septum 
separates proximal and distal halves of the 
sheath.’ The synovial sheath of the little 
finger also commences at its terminal 
phalanx. It may end near the deep trans- 
verse ligament or continue into the palm, 
expanding to envelop the adjacent tendons 


Fic. 1. Digital flexor tendon sheaths. 

(4 and B) Contrast medium within the synovial sheath 
(arrows) extends from a site close to the distal interphalang- 
eal joint to one proximal to the metacarpophalangeal joint. 
No communication with the palmar synovial sacs is seen. 


of the second, third and fourth fingers.5? 

The relationship of the digital flexor 
tendon sheaths and the joints of the second, 
third, fourth and fifth fingers is of clinical 
importance. There is a considerable amount 
of fibrous tissue between the metacarpo- 
phalangeal joint of each of these fingers and 
the sheath.® Slightly more distally near the 
base of the proximal phalanx, the sheath 
and bone are more intimate; at the prox- 
imal interphalangeal joint more fibrous 
tissue separates the sheath and synovial 
cavity as at the metacarpophalangeal 
joint.? Sections reveal that the axial portion 
of the Joint capsule at the proximal inter- 
phalangeal joint is indistinguishable from 
the fibrous tendon sheath.* 

The digital sheath of the thumb lies dis- 
tally near the proximal phalanx, but as it 
ascends toward the palm it separates from 
the metacarpal head. Thus the sheath is 
separated from the first metacarpophalan- 
geal joint by considerable fibrous tissue.? 


SYNOVIAL SACS OF THE PALM 
(Fig. 2 and 3) 


Communication between the individual 
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digital tendon sheaths and synovial sacs 
or bursae in the palm is not constant;!° 
most frequently such continuation is noted 
involving the first digit. Not uncommonly 
the digital sheath of the fifth finger also 
continues into the palm.}57 Such com- 
munication is uncommon in the second, 
third and fourth fingers. 

The ulnar bursa on the medial aspect of 
the palm is composed of three communicat- 

: ing Invaginations;*? a superficial extension 
lies in front of the flexor sublimis, a middle 
one between the tendons of the sublimis 
and the profundus and a deep extension is 
found behind the flexor profundus.*^ The 
bursa, beginning at the proximal end of the 
finger sheaths, spreads out proximally over- 
lying the third, fourth and fifth meta- 
carpals.* A statistical analysis of the tendon 
sheath patterns in the hand using air in- 
sufflation techniques!? in 367 cases demon- 
strated that the ulnar bursa communicated 
with the sheaths of the little finger in 81 
per cent, index finger in 5.1 per cent, mid- 
dle finger in 4.0 per cent and ring finger in 
3.5 per cent of cases. 

The radial bursa is the expanded prox- 
imal continuation of the digital sheath of 
the flexor pollicis longus. It is found on the 
radial aspect of the palm overlying the 
second metacarpal. It continues proximally 
along the volar radial aspect of the wrist, 
terminating about one inch above the 
transverse carpal ligament.5 

Intercommunications between the ulnar 
and radial bursae are frequent?" and may be 
noted in 5o per cent of cases? Such con- 
nection is made via intermediate bursae. 
These accessory synovial sacs may be pos- 
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Fic. 3. Palmar sac communications. (A) The radial 
and ulnar bursae may be separate distinct cavities 
or communicate via intermediate bursae. (B) The 
digital flexor sheaths of the first and fifth fingers 
(T) extend into the wrist. A large palmar sac 
(closed arrows) consists of communicating radial 
and ulnar bursae. An intermediate bursa (open 
arrows) is recognizable. 


terior between the carpal canal and flexor 
profundus of the index finger or less con- 
stantly anterior between the superficial 





<< 
Fic. 2. Synovial sacs of the palm. 


(A) The digital flexor tendon sheaths of the second through fourth fingers terminate proximal to the 
metacarpophalangeal joint. That of the fifth finger communicates with the ulnar bursa. The sheath of the 
flexor pollicis longus is continuous with the radial bursa. Note the 3 invaginations of the ulnar bursa and, 
in this drawing, absence of communication between radial and ulnar bursae. (B) Injection of the digital 
sheath of the fifth finger (curved arrow) reveals communication with the ulnar bursa (straight arrows). 
(C) The synovial sheath of the flexor pollicis longus (T) is continuous with the radial bursa (arrows). 
(Fig. 24 adapted from an original painting by Frank H. Netter, M.D., from Clinical Symposia. Copyright 
by CIBA Pharmaceutical Company, Division of Ciba-Geigy Corporation. All rights reserved.) 
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Fic. 4. The carpal tunnel. 
(A) A transverse cross section through the carpal bones outlines the flexor tendons and sheaths within 
the carpal canal (large straight arrows). The transverse carpal ligament (curved arrow) is apparent. 
(B) Contrast medium within the communicating radial and ulnar bursae delineates many flexor tendons 
within the carpal tunnel (arrows). (C) An injection of the sheath of the flexor pollicis longus (T) outlines 

a noncommunicating radial bursa (arrows) within the carpal tunnel. 


and deep tendons of the index finger.’ A 
separate carpal sheath, without communi- 
cation with either radial or ulnar bursa, 
thay be found enveloping the index flexor 
tendons.* Additionally, a small synovial sac 
may enclose the tendon of the flexor carpi 
radialis as it passes under the crest of the 
trapezium.® 


CARPAL TUNNEL 
(Fig. 4) 
Tendons, vessels and nerves passing 
from the forearm to the hand must tra- 
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verse a canal on the volar surface of the 
wrist formed between a deep excavation on 
the undersurface of the carpal bones and 
the transverse volar carpal ligament. The 
latter extends in the wrist from the radial 
(inserting on the trapezium, navicular, and 
occasionally the radial styloid) to the ulnar 
side (inserting into the pisiform and hook of 
the hamate.)* On its radial aspect a small 
opening in the volar carpal ligament as it 
bridges the trapezium produces a tunnel 
for the flexor carpi radialis tendon. Through 
the canal proper, which is triangular in 
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(4) The synovial sheaths passing beneath the dorsal carpal ligament are separated into 6 distinct com- 
partments; the numbers correspond to those used in the text. (B) A transverse cross section through the 
distal radius (RAD), ulna, ulnar styloid (S) and inferior radio-ulnar joint (arrow) reveals the 6 compart- 
ments of the extensor tendons and sheaths. (C) An injection has been made into the sheath (open arrows) 
enclosing the tendons (T) of the extensor digitorum communis and extensor indicis proprius. A previous 
injection in the flexor digital sheath of the fifth finger (curved arrow) introduced contrast material which 
continued into the ulnar bursa (closed straight arrow). 


transverse section, pass the digital flexor 
tendons and sheaths, and the median 
nerve. Compression of the latter may result 
in the carpal tunnel syndrome; this may be 
associated with local or systemic dis- 
eases.?:9.? 


EXTENSOR TENDON SHEATHS 
(Fig. 5) 


Several synovial sheaths are located in 


the dorsum of the wrist beneath the dorsal 
carpal ligament; they extend for a short 
distance above and below that ligament.* 
By insular attachments of the dorsal carpal 
ligament on the posterior and lateral sur- 
faces of the radius and ulna, 6 distinct 
avenues are created for transport of liga- 
mentous structures.’ The most medial 
compartment contains the extensor carpi 
ulnaris tendon and sheath (4-5 cm. in 
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length) lying at the dorsomedial aspect of 
the distal ulna. In the second compartment, 
a long sheath (6-7 cm. in length) covers 
the extensor digiti quinti proprius which 
lies in close proximity to and may com- 
municate with the inferior radio-ulnar 
joint. The third compartment on the 
posteromedial aspect of the radius con- 
tains a large sheath (5-6 cm. in length) en- 
closing the tendons of the extensor digi- 
torum communis and the extensor indicis 
proprius. In the fourth compartment are 
the sheath (6—7 cm. in length) and tendon 
of the extensor pollicis longus. The sheath 
may extend as far distally as the trapezium 
or first metacarpal bone.* Lateral to this in 
the fifth compartment are sheaths (5-6 cm. 
in length) covering the extensor carpi 
radialis longus and brevis which may com- 
municate with the sheath of the extensor 
pollicis longus. Finally, a compartment 
along the lateral aspect of the radius con- 
tains a common synovial sheath (5-6 cm. 
in length) enclosing the abductor pollicis 
longus and extensor pollicis brevis. 


DISCUSSION 


Tenography is a relatively simple radio- 
graphic technique, particularly in indi- 
viduals in which exuberant synovial pro- 
liferation has resulted in distention of the 
synovial sheaths. This is frequent in 
rheumatoid arthritis.? Although this study 
was confined to cadavers, our own expe- 
rience and previous reports!” have indi- 
cated the practicality of similar techniques 
in patients. A ring block at the base of the 
injected finger! or local skin anesthesia is 
ample. Roentgenograms which may include 
anteroposterior, oblique and lateral pro- 
jéctions must be taken within 5-10 min- 
utes as contrast material diffusion will pro- 
duce blurring on delayed roentgenograms. 

A study of the anatomy of the synovial 
sheaths of the fingers, hand and wrist al- 
lows insight into the pathomechanics of 
certain disease processes. Thus, the fre- 
quency and distribution of “horseshoe 
abscesses” of the palm,” osteomyelitis and 
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septic arthritis accompanying hand infec- 
tion are apparent. A future report will dis- 
cuss in detail these particular aspects. 

Tenography in the rheumatoid hand? 
allows accurate appraisal of the extent of 
synovial involvement, thereby assisting the 
surgeon. It may also allow further under- 
standing of the pathogenesis of hand de- 
formities in that disease. 

Outlining the synovial sheath within the 
carpal tunnel may demonstrate local me- 
chanical factors producing the carpal tun- 
nel syndrome. 


SUMMARY 


The radiographic anatomy of the tendon 
sheaths of the hand and wrist is described. 
Contrast evaluation, tenography, of these 
synovial-lined channels utilizing 10 cada- 
ver limbs was accomplished outlining their 
relationship to adjacent osseous and artic- 
ular structures. 

The technique is simple and provides the 
radiologist with further understanding of 
the pattern and distribution of roentgeno- 
logic alterations accompanying septic and 
granulomatous processes of the hand and 
wrist including “horseshoe abscesses” of 
the palm, osteomyelitis, pyarthrosis, and 
rheumatoid tenosynovitis. 

Tenography should be added to the 
radiologist’s ever-increasing armamentar- 
ium. 


Department of Radiology 
Veterans Administration Hospital 
San Diego, California 92161 


I wish to thank Ruth Valleau for her 
drawings, Donald Litzenberg, R.T., for 
technical assistance and Willa Johnson for 
her secretarial aid. 
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THICKENING OF THE HEEL-PAD ASSOCIATED WITH 
LONG-TERM DILANTIN THERAPY* 


By KENNETH R. KATTAN, M.D. 


CINCINNATI, OHIO 


ILANTIN (diphenylhydantoin), in- 

troduced in 1938, has become a stand- 
ard drug in the treatment of epilepsy.? 
Since 1938 a long list of side effects has 
been described.**!* More recently bone 
changes * and coarse facies have been 
added to this list. 

In a previous communication we re- 
ported thickening of the calvaria in some 
patients receiving Dilantin.* Thickening of 
the heel-pad in 1 of the patients with 
calvarial thickening was so significant that 
the possibility of acromegaly was raised. 
In the light of a recent communication 
about facial soft tissue changes secondary 
to Dilantin therapy,’ an investigation of 
this roentgenologically visible change, 
namely the heel-pad thickness, was under- 
taken. 


MATERIAL AND METHOD 


White patients from Longview State 
Hospital and Cincinnati General Hospital 
were selected for the study (1968-1973). 
Normal controls were drawn from demo- 
graphically similar patients who consented 
to have a heel-pad roentgenogram at the 
time they were being roentgenographed for 
other, non-systemic causes. 

Black patients were excluded because a 
general tendency toward thicker heel-pads 
was seen in the few patients available for 
study. Their number was too small for 
separate analysis. The heel-pad was mea- 
sured according to Kho eż al.’ (Fig. 1). 
The cases were divided into § groups ac- 
cording to length of therapy: 


(I) Control 

(II) One or 2 years 
(III) Three to 5 years 
(IV) Six to Io years 


(V) More than 1o years of Dilantin 
treatment (Table 1 and Fig. 2). 


For a more meaningful comparison ac- 
cording to age, sex, and length of treat- 
ment, the patients were divided into 2 
large groups (Table ri, and Fig. 3; 4; and 
5): (1) Controls receiving no Dilantin, and 
patient receiving less than 3 years therapy 
(Groups I and II), and (2) those on Dilan- 
tin therapy for 3 years or more (Groups 


III, IV and V). 


RESULTS 


The mean thickness of the heel-pad was 
16.57 mm. in the control group and in- 





Fic. 1. Measurement of heel-pad according to Kho 
et al5 A line joining the anterior and posterior 
angles on the calcaneus (AB) is drawn. For con- 
venience a parallel line is drawn near lower part 
of the calcaneus, and a perpendicular line is drawn 
from it, passing through the lowest point of the 
calcaneus. The distance between this point and 
the skin (CD) measured along the perpendicular 
is the heel-pad thickness. 


* From the Department of Radiology, University of Cincinnati College of Medicine, Cincinnati General Hospital and Longview 


State Hospital, Cincinnati, Ohio. 
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TABLE T 
MORE THAN IO YEARS OF DILANTIN TREATMENT 
| Heel-Pad Thickness |Heel-Pad Thicker Than 20 mm. 
Bs Number | un mc pL e MIT MN 
f 1 ] | E ] 
Years of Treatment p 9 Mean i Median | Number of | Per C 
| atients mm. | mm. | Patients | Creen 
I. Control | 43 16.57 16.5 | I | 2.4 
No Dilantin | | 
H. 1-2 | 6 17.5 17.5 | o | o 
| - | NEC ENERO a? 
i 
HL 3-5 10 19.35 19.5 | 3 | 30 
-j PUE RUE ENEE EEN AES IE MORTO 
IV. 6-10 19 19.16 19 | 5 | 26.3 
V. 10 plus 12 20.63 | 21 | 7 | 58.3 

















creased steadily to 20.63 mm. in patients 
receiving Dilantin for more than 10 years. 
In the control group only 1 of 43 patients 
had a heel-pad thicker than 20 mm., while 
in Groups II, III, IV and V there were 0/6, 
3/10, 5/19 and 7/12 patients, respectively, 
with heel-pads greater than 20 mm. The 
thickest heel-pad in the control group was 
20.5 mm. In Groups II, HI, IV and V the 
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G. 2. Distribution of heel-pad thickness (in mm.), 
according to the duration of treatment (in years). 
Zero years signifies controls. 


largest measurements were 18, 


24 mm., respectively. 


DISCUSSION 


23, 26 and 


In 1972, Lefebvre eż a/ observed gross 







Male 


THICKNESS (mm) 


ANo treatment O-2 years 
ATreatment 3 years or more 







óA 


15 20 25 30 35 40 45 50 55 60 65 70 


AGE 


Fic. 3. Distribution of heel-pad thickness (mm.) in 


males. A Controls and patients receiving treat- 
ment for less than 3 years. A Patients receiving 
treatment for 3 years or more. 
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: Heel-Pad Thickness Heel-Pad Thicker Than 20 mm. 
Group | Number NL - DE. OCULIS SD re he ee > 
Years of Treatment | of Mean Median Number of | 
| Patients mm. mm. Patients Per Cent 

Groups I and IT Combined 49 16.68 | 16.5 1 2 
0-2 years 
Groups III, IV, and V Combined | 41 19.64 19.5 15 36.8 
3 + years | 




















enlargement of the lips, nose and general- 
ized thickening of subcutaneous tissues of 
the face and scalp in patients receiving 
anticonvulsant medication for long periods. 
A review of the patients included in a 
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previous study from this institution focus- 
ing on Dilantin induced calvarial thicken- 
ing, showed 1 patient with coarse facies and 
thickening of the soft tissues of the hand 
(Case 1‘). In another patient the heel-pad 
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Fic. 5. Combination of Figures 4 and 5. 


was so thick, that the original roentgeno- 
graphic report raised the possibility of 
acromegaly. 

The data show a definite trend with in- 
creasing heel-pad thickening practically 
paralleling increasing length of treatment 
(Table 11; Fig. 2). This increase is evident in 
both the mean and median measurements. 
The percentage of patients manifesting an 
abnormally thickened heel-pad ( » 20 mm.) 
in each treatment subgroup also increases, 
and practically correlates with treatment 
interval. This difference in thickness 1s not 
due to age or sex (Fig. 3; and 4); nor does 
race play a part since all the patients are 
white. 

In this study, the mean value in the 
contro] group falls slightly below (16.7 
mm.) the normal value obtained by Stein- 


bach and Russell (17.8 mm).? We have no 
explanation for this difference. However, 
we agree with these authors that any 
measurement above 20 mm. should be 
considered suspicious. 

Dilantin therapy should be added to the 
gamut of causes for thickening of the heel- 
pad. This list includes acromegaly,^^"* 
obesity; injury, infection, peripheral edema 
and myxedema. 


SUMMARY AND CONCLUSION 


Thickening of the heel-pad is added to 
the list of side effects of Dilantin medica- 
tion. 

Any measurement above 20 mm. in a 
white patient was considered abnormal. 
Only 1 of 43 controls measured above this 
value, while in patients receiving Dilantin 
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the percentage of patients manifesting ab- 
normally thickened heel-pads increased 
steadily with length of treatment; after ro 
years 7 out of 12 patients showed this 
change. 

Dilantin medication should be included 
in the differential diagnosis of heel-pad 


thickening. 


Kenneth R. Kattan, M.D. 
Department of Radiology 
Cincinnati General Hospital 
234 Goodman Street 
Cincinnati, Ohio 45229 


The author wishes to thank Drs. Brigette 
Rosenberg, Frederic N. Silverman, Benja- 
min Felson, Jerome F. Wiot, and Lawrence 
E. Holder. Thanks are also given to Ms. 
Mary W. Becker, Robert H. Gray and to 
my son Ezra U. Kattan. They all made this 
study possible. 
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PSEUDO-MALIGNANT LESIONS IN PAGET'S 
DISEASE OF BONE* 


By JACK W. BOWERMAN, M.D.,t JEREMY ALTMAN, M.D.,t JAMES L. HUGHES, M.D.,§ 
and ROBERT E. ZADEK, M.D.§ 


BALTIMORE, MARYLAND 


T= development of sarcoma is a well 
known complication of Paget's dis- 
ease of bone.! Less well recognized is the 
occasional occurrence of ominous-appear- 
ing lesions of bone that mimic malignancy, 
but are actually benign manifestations of 
Paget's disease. 

Two patients with widespread Paget's 
disease of the skeleton were seen with focal 
lesions of the lower extremity that were 
initially interpreted as malignancy. One 
had a juxtacortical soft tissue mass that 
simulated an osteosarcoma; the second, an 
osteolytic lesion of the mid-tibia that ex- 
panded the cortex. Biopsy of each lesion 
showed uncomplicated Paget's disease. 


REPORT OF CASES 


Case 1. R.F. (Johns Hopkins Hospital his- 
tory No. 79-04-18.) A 72 year old woman com- 
plained of left knee and groin pain of several 
weeks' duration. Four weeks prior to admission, 
she noted left knee swelling and remained in 
bed. Physical examination showed warmth and 
erythema of the left knee. Hematocrit, hemo- 
globin and white blood cell count were normal. 
The serum calcium was 9.7 mg. per 1oo ml., 
phosphorus 3.8 mg. per 100 ml., and alkaline 
phosphatase 650 international milliunits (nor- 
mal range = 10-32 milliunits). 

Roentgenograms of the pelvis and left femur 
were made and the findings led to a partial 
skeletal survey. The pelvis, lumbar spine and 
femora showed coarse trabeculae and increased 
density indicating Paget's disease. A number of 
thoracic and cervical vertebral bodies were 
characteristically enlarged and sclerotic. At the 
medial aspect of the distal femur, a lobulated, 
periosteally based mass was identified having a 
density slightly greater than that of water 
(Fig. 1). The cortex immediately beneath the 


lesion was not destroyed. The contiguous bone 
and the remainder of the distal femur were 
markedly involved with the sclerotic phase of 
Paget's disease. In the diaphysis, a radiolucent 
early phase of Paget's disease was present. The 
preoperative clinical and roentgenographic di- 
agnosis was sarcoma complicating Paget's dis- 
ease. In. December, 1969, a biopsy was per- 
formed in the central region of the mass and a 
portion of the femoral cortex was also removed. 
Histologic examination showed Paget's disease 
without neoplasia (Fig. 2, 4-C). The patient 
returned to the hospital in August, 1971 for 





Fic. 1. Case 1. The arrows denote the juxtacortical 
soft tissue mass at the distal diaphysis in October, 
1969. A predominantly sclerotic phase of Paget's 
disease is present in the distal femur. 


* From the Departments of Radiology and Orthopedic Surgery, Johns Hopkins Medical Institutions, Baltimore, Maryland. 


T Assistant Professor in Radiology. 
f Instructor in Radiology. 
$ Assistant Professor in Orthopedic Surgery. 
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Fic. 2. Case 1. (4) A low power (X 100) view of 
the outer border of the biopsy sample shows 
muscle, fibrous and bony tissue. (B) A second 
microscopic field (X100) in ordinary light 
shows the Paget’s bone which comprised most 
of the biopsy material. (C) The same field in 
B (X100) is shown in partially polarized light 
to emphasize the mosaic pattern of collagen 
birefringence of Paget's disease. 


evaluation and treatment of congestive heart 
failure. A roentgenogram of the left femur 
showed no change in the appearance of the mass 
or underlying Paget's disease (Fig. 3). The 
biopsy site had healed. 


Case 11. A.G. (Johns Hopkins history No. 
77-70-72.) A 59 year old woman complained of 
a "knot" on the right lower leg. On physical 
examination, she had a slightly raised, irregu- 
lar, non-tender swelling anterior to the mid- 
tibia. Roentgenograms showed a radiolucent 
zone in the mid-tibia that expanded the tibia 
anteriorly and had “V” shaped margins on both 
ends (Fig. 4, 4 and B). The tibia, proximal and 
distal to the lesion, was normal (Fig. 5, 4 and 
B), but the talus was sclerotic and expanded in 
the anteroposterior plane, suggestive of Paget's 
disease (Fig. 6, 4 and B). A bone survey showed 
Paget's disease of the lower dorsal and the 
upper lumbar vertebral bodies and the left hemi- 
pelvis. Both clinically and roentgenologically, 
the mid-tibial lesion was considered a destruc- 
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tive lytic lesion, probably a tumor or possibly 
Paget’s disease. Biopsies of the left iliac crest 
and the right tibial lesion were interpreted as 
Paget’s disease and a benign fibro-osseous le- 
sion, respectively (Fig. 7). Dr. Lent Johnson of 
the Armed Forces Institute of Pathology was 
asked to review the histologic sections. His 
diagnosis for both specimens was Paget’s dis- 
ease. The patient has been well since discharge. 
Roentgenograms of the lesion in the mid-tibia 
in December, 1973 showed extension through- 
out most of the anterior upper portion of the 
tibia. 


DISCUSSION 


Case 1 exhibits the feature of new Paget’s 
bone laid down on old Paget’s bone in an 
extensive focal manner. The roentgeno- 
graphic and clinical impression of a mass 
lesion led to confusion of the periosteal re- 
sponse with a superimposed sarcoma or 
giant cell tumor. Although giant cell tumors 
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Fic. 3. Case 1. The healed biopsy site (arrows) in- 
dents the soft tissue margin of the paraosseous 
mass. In this roentgenogram made in August 1971, 
the mass is relatively unchanged over a period of 
22 months. 





Fic. 5. Case 11. (4 and B) The tibia proximal" 


and distal to the lesion is normal. 


in Paget's disease predominantly occur in 
the facial bones and skull, sites in long 
bones have been reported.! It is tempting to 
speculate that injury to the surface of the 
distal femur led to a stimulus for new bone 





Fic. 4. Case 11. (4) The anterior view of the tibial 
lesion shows its “V”? shaped upper and lower : s T] 
margins. (B) The lateral view shows its eccentric and that Paget's bone was the result.? The 


location and zones of focal expansion of the cortex. patient did injure the left knee 6 months 


Mav, 1975 


60 Bowerman, Altman, Hughes and Zadek 





Fic. 6. Case 11. (4) There is marked sclerosis of the 
talus in the anterior view. (B) The lateral view 
shows the expansion, sclerosis and coarse trabecu- 
lar pattern of Paget’s disease. 





prior to admission. Paraosseous masses in 
the spine affected by Paget’s disease have 
been shown as extradural compression 
defects at myelography.’ Such parosseous 
masses may be analogous to the sub- 
periosteal Paget’s bone in our case. To our 
knowledge, a similar example with histo- 
logic evidence of the new Paget’s bone is 
not previously reported. 





e aaa S E FF 
Fic. 7. Case m. Ordinary light microscopic field 
(X100) of early Paget's disease. Osteoblasts out- 


line trabeculae in a background of fibrous tissue. 





The early osteolytic, aggressive phase of 
Paget's disease is rarely discovered con- 
fined to the mid-shaft of a long bone. 
Usually the disease begins in one end of the 
bone in a subarticular location and then 
advances distally or proximally.” We have 
discovered only four references to a mid- 
bone site of the osteolytic phase of Paget's 
disease.? ^93 In each, the site was the an- 
terior mid-portion of the tibia as in our 
patient. 

Brailsford? listed the site of discovery 
of Paget's disease in 154 patients. The 
pelvis was the first site of detection in 58 
cases; the tibia was the first site in 37 pa- 
tients. The femur represented the third 
most common initial site of detection with 
22 patients. Brailsford considered that the 
frequency of involvement in the pelvis 
was wholly circumstantial and related to 
the frequent roentgenography of that body 
area in lumbar spine, gastrointestinal and 
genitourinary examinations. 

At least 3 of the patients with a mid- 
tibial lesion were of a relatively young age. 
Kasabach and Dykes’! patient was 33 
years of age when he developed pain in 
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the left leg. Brailsford's patient was 27 
years old and had noted swelling over the 
tibial tubercle. Of Brailsford’s 154 patients 
with Paget’s disease, this man was the 
youngest. Seaman? reported 2 patients, 
both men, of ages 27 and 34 years. The 
27 year old patient had been treated for 
prostatitis and urethritis since the age of 
19. No evidence of gonorrhea or syphilis 
had been found. On one of his regular visits 
he complained of a mild dull aching pain 
in the right lower leg and a roentgenogram 
showed a lesion similar to that in Case 11. 
The lesion in Seaman's second patient was 
noted as a swelling over the anterior right 
tibia during an examination for severe 
headache. The patient had noticed leg 
pain when running in the 6 months prior to 
that physical examination. Thus a patient 
with a mid-tibial lesion of the early phase 
of Paget's disease tends to be a young pa- 
tient between the ages of 20-35 years, un- 
like our Case 11, who was 59 years of age. 


SUMMARY 


Two patients with unusual features of 
Paget's disease are reported. 

In one patient a circumferential focal 
and periosteally based mass of Paget's dis- 
ease presented as a mass lesion superim- 
posed on the sclerotic phase of Paget's dis- 
ease in the distal femur. Biopsy of the mass 
showed Paget's disease without neoplasia. 
The mass has remained unchanged roent- 
genographically in a 2 year period. 

In a second patient, a lesion occurred in 
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the mid-portion of the tibia and showed 
features of the early and radiolucent phase 
of Paget's disease. 

In a 4 year period, the lesion has pro- 
gressed to a more sclerotic phase and to 
occupy the proximal end of the tibia as 
well as its mid and lower portions. 


Jack W. Bowerman, M.D. 
Box 63 

Department of Radiology 
Johns Hopkins Hospital 
Baltimore, Maryland 
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PATTERNS OF MIGRATION OF THE FEMORAL 
HEAD IN OSTEOARTHRITIS OF THE HIP* 


ROENTGENOGRAPHIC-PATHOLOGIC CORRELATION AND 
COMPARISON WITH RHEUMATOID ARTHRITIS 


By DONALD RESNICK, M.D. 


SAN DIEGO, CALIFORNIA 


STEOARTHRITIS of the human 
frame is ubiquitous; involvement of 
the hip is most frequent and may have dev- 
astating clinical results. Roentgenographic 
evaluation reveals features common to 
many degenerating joints including joint 
space narrowing, sclerosis, and osteophyto- 
sis. Characteristic patterns of femoral head 
migration in the osteoarthritic hip are 
rarely described in the American radiologic 
literature and are omitted, in large part, 
from standard textbooks of skeletal radi- 
ology.‘ In addition, roentgenographic-path- 
ologic correlation of the osteoarthritic 
changes has not been emphasized. This is 
surprising in an age in which total hip re- 
placements are becoming commonplace, 
providing abundant pathologic material. 
It is the purpose of this study to define 
the patterns of migration of the femoral 
head in the osteoarthritic hip, correlating 
the roentgenographic and pathologic alter- 
ations, and compare them with those oc- 
curring in rheumatoid arthritis. 


MATERIAL AND METHOD 


'The evaluation of osteoarthritic abnor- 
malities was accomplished utilizing: 

a. Roentgenograms of 100 patients with 
“primary” osteoarthritis of the hip. In 
all instances no evidence of underly- 
ing disease process or trauma could be 
elicited; no historical evidence sug- 
gesting Legg-Perthes disease or slipped 
femoral capital epiphysis could be ob- 
tained. a 

b. Thirty femoral heads removed during 
total hip replacements. In these in- 
stances the specimens were sectioned, 


roentgenographed, and photographed. 
Microscopic sections of the entire 
femoral heads were prepared by fixing 
slabs of 1 to 3 cm. in thickness for 1 
week in neutral buffered formic acid, 
and dehydrating in ethanol. Speci- 
mens were then double-embedded 
with 4 per cent celloidin in methyl 
benzoate and paraffin. Eight to 10 
micron sections were then cut on a 
sledge microtome and stained with 
hematoxylin and eosin. 


Comparison with rheumatoid arthritis 
was accomplished by studying abnormal 
hip roentgenograms in 15 rheumatoid pa- 
tients and the available pathologic ma- 
terial. 


RESULTS 


The roentgenographic evaluation in- 
cluded an analysis of cardinal roentgeno- 
graphic signs of articular disease including 
joint space narrowing, sclerosis, cysts, and 
osteophytosis. The acetabular depth was 
measured utilizing the CE angle.” This 
angle can be determined by drawing a line 
connecting the centers of both femoral 
heads. A second straight line is constructed 
through the center of the femoral head 
and the edge of the acetabular articular 
surface. The angle formed between the 
second line and the vertical is the CE 
angle and has been established in “con- 
trols;" in females it ranges from 26~45°, 
and in males, 23-47?.? Structural changes 
of the acetabulum such as marginal osteo- 
phytes and protrusion deformity make 
evaluation of CE angles difficult in long- 
standing osteoarthritis. In these instances 


* From the Department of Radiology, Veterans Administration Hospital, San Diego, California and University Hospital, University 


of California, San Diego, California. 
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one must ignore marginal new bone forma- 
tion in the calculation; earlier roentgeno- 
grams before the onset of deforming ar- 
thritis are particularly helpful. The axes 
of migration of the femoral head were di- 
vided into superior, axial and medial 
directions (Fig. 1). 


OSTEOARTHRITIS 


In all 100 patients with osteoarthritis 
the femoral head moved in either superior 
or medial directions; there were no in- 
stances of axial movement (Table 1). 

A superolateral pattern of femoral head 
migration was observed in r5 individuals 
(15 per cent) (Fig. 2). There were 1o fe- 
males and 5 males and in 7 patients bi- 
lateral although asymmetric abnormaii- 
ties were noted; the contralateral hip fre- 
quently revealed a shallow acetabulum 
without additional roentgenographic ab- 
normality. In most of the 15 patients CE 
angles were in the lower limits of normal or 
decreased. The femoral head migrated 
toward the outer proximal lip of the shal- 
low-appearing acetabulum. Joint space 
narrowing and sclerosis were apparent in 
the outer one-third of the joint and were 
accompanied by subcortical cystic lesions. 
These were noted in both acetabular and 
femoral portions. The femoral head was 
significantly flattened in two-thirds of the 
individuals and in these cases sclerosis was 
extreme. Substantial lateral displacement 
of the femoral head in advanced cases re- 


Osteoarthritis of the Hip 


SUPERIOR 


AXIAL 


MEDIAL 


Fic. 1. Classification of femoral head migration. 


sulted in widening of the inferomedial 
portion of the joint space. Buttressing of 
the femoral neck was common, predomi- 
nantly involving its medial cortex. Osteo- 
phytosis was a minor feature in most of the 
patients and was most frequently noted on 
the lateral aspect of the femoral head. 
Histologic evaluation of femoral heads 
demonstrating this type of migratory pat- 
tern outlined articular cartilage loss along 
the outer one-third of the femoral surface 
with relative preservation of cartilage 
along the inner and medial aspects of the 
femoral head. Thickening of stress trabecu- 
lae and reactive new bone formation were 
apparent and single or multiple cystic le- 
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Frequency Joint Space 


Femoral Neck 
Buttressing 





Medial > Lateral 
Medial > Lateral 
Medial > Lateral 


Medial > Lateral 


P Predominant 
ee (Per Cent) Narrowing Osteophytes 
Superior 78 
Superolateral 15 Superior Lateral acetabulum 
Lateral femur 
Superomedial 48 Superior, Lateral acetabulum 
Middle Medial femur 
Intermediate 15 Superior, Lateral acetabulum 
Middle Medial femur 
Medial 22 Inferior, Medial, lateral acetabulum 
Middle Medial, lateral femur 
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Fic. 2. Superolateral migration of the femoral head in osteoarthritis. 

(4) Progressive narrowing of the outer one-third of the joint space, with adjacent sclerosis, lateral 
acetabular osteophytes and medial femoral neck buttressing. (B) Joint space narrowing and sclerosis 
(closed straight arrows) along the superior articulating surface are associated with subchondral collapse of 
the adjacent femoral head. A lateral osteophyte (open arrow), widened inferomedial joint space (W) and 
medial femoral neck buttressing (closed curved arrow) are noted. (C) A roentgenogram of a longitudinal 
section of the femoral head from the same patient reveals diffuse loss of cartilage with a remnant along its 
medial third (C). Subchondral cysts with sclerotic margins (arrowheads) and lateral femoral osteophytes 
(open arrow) are apparent. (D) A photomicrograph (X4) outlines small and large subchondral cysts 
(arrowheads) with surrounding sclerosis, intact cartilage along the medial aspect of the femoral head (C) 
and medial and lateral osteophytes (O). 
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sions with sclerotic margins were evident 
along the superior subchondral bone of the 
femoral head. 

A superomedial pattern of femoral head 
migration was noted in 48 patients (48 
per cent) (Fig. 3). There were 38 males and 
10 females. In 32 patients contralateral 
osteourthritic abnormalities in the hip 
were evident, and although some degree of 
asymmetry was frequently present the 
pattern of femoral head displacement was 
comparable in most of these individuals. 
In several patients in this group the con- 
tralateral hip demonstrated migration of 
the superolateral type. The superomedial 
pattern of displacement, which appears 
identical to that of a “tilt deformity” de- 
scribed by others,? was associated with 
normal CE angles, although in several pa- 
tients the values fell within the lower por- 
tion of the normal spectrum. Joint space 
narrowing was initially noted in the supe- 
rior aspect of the articular cavity but even- 
tually became extensive; large portions of 
the lateral and middle thirds of the acetab- 
ulum and femoral head were closely ap- 
plied to each other obliterating most of the 
joint space. In many instances the sclerotic 
subchondral bone along the acetabulum 
and femur appeared surprisingly distinct. 
This was in contrast to indistinct sclerotic 
bone which was apparent along the outer 
margins of the joint space with supero- 
lateral femoral head displacement. Gradual 
"shifting" in a medial and inferior direc- 
tion created apparent tilting in which 
the head, flattened superiorly, appeared to 
slide off the femoral neck. Buttressing of 
the femoral neck was found on both medial 
and lateral sides but predominated in the 
former location. Acetabular cysts were fre- 
quently evident; femoral head cysts were 
often small and multiple, located within a 
long segment of the subchondral bone. 
Osteophytes were a significant roentgeno- 
graphic feature; they were of large size and 
noted on the lateral aspect of the acetabu- 
lum and medial portion of the femoral head. 
In the latter location they extended for 
considerable distances in an inferior direc- 
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tion. Broad but shallow osteophytes were 
noted on the lateral surface of the femoral 
neck, 

Microscopic evaluation in this group 
confirmed the widespread loss of hyaline 
cartilage which frequently extended across 
the entire articular surface. Small sub- 
chondral lucencies, often piriform in shape, 
were noted in the femoral heads. Less com- 
monly they extended into the deeper por- 
tions of the bone. The superior surfaces of 
the femoral heads were flattened and 
sclerotic; osteophytes of considerable size 
were found on their inferior aspects. In 
addition, in some specimens, shallow broad 
osteophytes covered portions of the femoral 
surface. 

An additional pattern of superior femoral 
head migration was noted in 15 patients 
(15 per cent) (Fig. 4). It combined roent- 
genographic features found in both the 
superolateral and superomedial displace- 
ments. CE angles were within the lower 
limits of normal. A laterally displaced 
femoral head was associated with mild 
“tilting,” osteophy tosis along its inferior 
aspect, and joint space narrowing, sclerosis, 
and cyst formation mainly confined to its 
outer one-third. 

Medial migration of the femoral head 
was noted in 22 individuals (22 per cent) 
(Fig. 5). There were 14 males and 8 females 
and the changes were bilateral and rela- 
tively symmetric in 15. The CE angles were 
often increased because of an associated 
mild protrusio deformity. This displace- 
ment of the femoral head was in an infero- 
medial direction; the medial joint space 
narrowed and associated widening of the 
lateral joint space was apparent. This 
asymmetry is important in differentiatifig 
medial from axial displacement. Increased 
bone density was commonlv noted in the 
central and inferior acetabulum, particu- 
larly when protrusio deformities were 
present. Medial buttressing of the femoral 
neck was more frequent and extensive than 
lateral buttressing. Osteophyte formation 
occurred on both acetabulum and femur, 
being most extensive on the lateral lip of 
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Fic. 3. Superomedial migration of the femoral head in osteoarthritis. 

(A) Progressive resorption of bone along the lateral femoral head and deposition along its medial aspect 
result in a "tilt" deformity. (B) Osteophyte formation (cross-hatched areas) is most prominent on the 
inferomedial aspect of the femoral head (anterior view). (C) A sectional roentgenogram reveals bony 
deposition on the inferomedial and superolateral surfaces (open arrows) of the femoral head. On the 
medial side, the osteophyte has formed between the original calcified zone of articular cartilage (arrow- 
heads) and joint surface. (D) A hip roentgenogram demonstrates superior and middle joint space loss and 
subchondral sclerosis (closed straight arrows), medial femoral neck buttressing (closed curved arrow), and 
small lateral acetabular and massive medial femoral osteophytes (open arrows). The original calcified 
cartilaginous zone (arrowheads) is faintly visible. 


the acetabulum and medial portion of the loss was apparent in the central and inferior 

femoral head. Mild protrusio deformity portions of the femoral head; small sub- 

was a characteristic abnormality. chondral cysts were commonly noted in the 
On microscopic examination the cartilage same location. 
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Fic. 3. (E) A longitudinal slice from the same 
osteoarthritic femoral head passes through the 
medial femoral osteophyte (open arrows) 
which contains red marrow. The original cal- 
cified zone of articular cartilage (arrowhead) 
and medial femoral neck buttressing (curved 
arrow) are seen. (F) The radiographed speci- 
men contains small and large subchondral 
cysts (closed arrowhead). Articular cartilage 
still covers the medial osteophyte (open 
arrows), and the original calcified cartilagi- 
nous zone (open arrowheads) is well shown. 
Buttressing is noted (curved arrow). (G) The 
photomicrograph (X4) demonstrates bony 
sclerosis (closed straight arrows), subchondral 


cysts (arrowhead), femoral neck buttressing (curved arrow) and the large medial osteophyte (open 


arrows). 


RHEUMATOID ARTHRITIS 


Two types of femoral head migration 
were noted in patients with rheumatoid 
arthritis, superior and axial; no evidence of 
medial displacement of the femoral head 
was found. 

Axial displacement of the femoral head 
was most frequent (Fig. 6); the roentgeno- 
graphic appearances varied from diffuse 
joint space narrowing without protrusio to 
protrusio deformities of varying severity. 
The incidence of severe hip disease was 
higher in steroid-treated patients. Roent- 
genographic features allowing distinction 
from osteoarthritis included demineraliza- 
tion, symmetrical joint space loss, relative 
absence of buttressing and osteophytosis, 
and moderate or severe protrusio defor- 
mity. In several patients superimposed de- 
generative changes were apparent al- 
though none demonstrated large osteo- 


phytes or considerable buttressing. Ex- 
tensive bony disintegration of the femoral 
head was apparent in some steroid-treated 
patients. 

Superior displacements of the femoral 
head were noted in 3 rheumatoid patients 
(Fig. 7). They were bilateral in each, and in 
2 of the 3, the CE angles appeared de- 
creased. The lateral displacement of the 
femoral head was not so marked as in cases 
of osteoarthritis. Considerable eburnation 
along the lateral portions of the acetabulum 
and head of the femur was associated with 
subchondral cystic abnormality. Osteo- 
phytosis was a minor feature, being noted 
on the lateral femoral and acetabular mar- 
gins of the joint. In 1 patient histologic 
evaluation following bilateral total hip 
replacement revealed considerable cartilage 
loss, variable sized cysts, and lateral fe- 
moral osteophytes. 
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Fic. 4. Intermediate type of superior migration of the fem- 
oral head in osteoarthritis. 

(4) Superior and lateral migration of the femoral head 
with joint space narrowing and subchondral collapse of 
bone (closed arrow), cysts (arrowhead), lateral and 
medial osteophytes (open arrows) and buttressing (curved 
arrow). (B) A longitudinal slice of the femoral head re- 
veals medial and lateral osteophytes (open arrows). (C) 
The corresponding roentgenogram outlines cartilage- 


clothed osteophytes (open arrows), subchondral cysts (closed arrowheads), buttressing (curved arrow) and 


the original calcified cartilaginous zone (open arrowheads). (D) Extensive cartilaginous destruction and 
bone sclerosis on the superior femoral surface (closed arrows) and the large medial osteophyte (open arrows) 


are noted on the photomicrograph (X4). 


DISCUSSION 


PATHOLOGIC ALTERATIONS IN OSTEOARTHRITIS 


The pathologic alterations in the osteo- 
arthritic hip have received considerable at- 
tention.^*?* Methods of correlating patho- 
logic and roentgenologic findings have also 
been described.! Most investigators believe 
that articular cartilage is the initial site of 
tissue change. Deleterious effects on carti- 
lage in zones of excess pressure are well 
documented experimentally and resemble 


those occurring in osteoarthritis. The 
pathogenesis of such pressure necrosis may 
relate to interference with the diffusion of 
nutritives through the intercellular carti- 
laginous substance.? Alternately, habitual 
noncontact may produce cartilage degen- 
eration? and explain surface fibrillation in 
the peripheral and perifoveal areas of the 
femoral head. Perhaps a “pumping” mech- 
anism is necessary to insure proper nutri- 
tion by allowing synovial fluid to penetrate 





Fic. 5. Medial migration of the femoral head in osteoarthritis. 

(A) As the femoral head migrates medially, joint space narrowing and sclerosis of the inferomedial 
aspect of the articular surface result, and the superior joint space widens. (B) Medial joint space loss 
(closed arrows) and a widened lateral joint space (W) have resulted from this pattern of migration. A 
lateral femoral osteophyte (open arrow) and medial femoral neck buttressing (curved arrow) are evident. 
Mild protrusio deformity is seen. (C) A longitudinal slice outlines cartilage degeneration most apparent in 
the middle and inferior portions of the femoral head (arrowheads). (D) The corresponding roentgenogram 
reveals the lateral and medial femoral osteophytes (open arrows), intact lateral articular cartilage, and 
sclerotic subchondral bone (arrowhead). (E) A photomicrograph (X4) demonstrates extensive sclerosis 
involving the middle portion of the articular surface (arrowheads). 
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Fic. 6. Axial migration of the femoral head in 
rheumatoid arthritis. 

The acetabulum is being wrapped about the pro- 
truding femoral head. The acetabular bone is com- 
pressed (closed arrows) and small osteophytes may 
be identified (open arrow). Mild buttressing along 
the medial femoral neck is evident. 


into deeper layers of cartilage.” It would 
appear that the age-dependent cartilage 
degeneration appearing in nonpressure 
areas is less important in the pathogenesis 
of osteoarthritis than cartilage failure in 
areas of habitual contact and excessive 
pressure.” It is the progressive cartilage 
loss in pressure areas which produces joint 
space narrowing leading to characteristic 
patterns of femoral head migration. Osteo- 
genesis producing sclerosis in the osteo- 
arthritic femoral head occurs in character- 
istic areas. Hypervascularity with venous 
efigorgement is noted 7? particularly in 
the subchondral bone of the pressure seg- 
ment.” These same areas show maximal 
osteogenic activity; bone regeneration is 
related both to endochondral and apposi- 
tional ossification." In sclerotic bone in 
the pressure areas, the trabeculae are 
thickened; new bone is laid down upon the 
surface of pre-existing and often necrotic 
bone. 
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The bone cysts of osteoarthritis appear 
as single or multiple subchondral lucencies 
of varying size. They are usually confined 
to pressure segments in the femoral head 
and acetabulum”; the overlying cartilage 
is invariably abnormal. Many of the cysts 
show obvious communication with the 
joint; some observers believe that although 
fibrocartilaginous debris may occlude such 
communicating channels, the cysts origi- 
nate from intrusion of synovial fluid through 
crevices in degenerating cartilage into the 
bony interstices,’ while others believe they 
originate in areas of primary bone ne- 
crosis.? The cystic lesions may be circular 
or piriform and frequently possess sclerotic 
margins.! 1? 

Osteophytes are a characteristic roent- 
genographic and pathologic feature of os- 
teoarthritis. Marginal exostoses appear at 
the periphery of the articulating surfaces 
at which articular cartilage becomes con- 
tinuous with periosteum.!? Vascularization 
of subchondral bone and cartilage produces 
endochondral bone formation creating 
ledges of new bone at the joint margins. 
Flat exostoses’ beneath articular cartilage 
produce shifting of bone-cartilage borders, 
and a bumpy irregularity to the articular 
contour. Reduplication of cartilage!" in 
which new bone is laid down between the 
original calcified cartilage zone and the 
joint surface may be noted. This is particu- 
larly prominent along the medial “low 
pressure area" of the femoral head; the 
tendency of osteophytes is to grow into free 
spaces within the joint cavity.” Periosteal 
osteophytes arising on the femoral neck 
result from stimulation of new bone forma- 
tion by the synovial membrane. 


PATTERNS OF FEMORAL HEAD MIGRATION 
IN OSTEOARTHRITIS 


Previous studies of osteoarthritis of the 
hip have attempted classifications based 
upon roentgenographic  appearances;*? 
others have tried to implicate specific 
etiologies in the production of roentgeno- 
graphic alterations in the osteoarthritic 
hip.^ We have found it useful to define 3 
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characteristic patterns of femoral head 
migration in these patients. In 85 of 100 
patients, the displacement of the femoral 
heads fell clearly into 1 of these 3 cate- 
gories. 

Superolateral migration. This pattern, 
which has previously been termed “prox- 
imal arthrosis,"? was noted in 15 per cent 
of our patients. It has been attributed to 
acetabular dysplasia; evaluation of CE 
angles in this study and others? has re- 
vealed small values indicating shallow 
acetabular cavities. The acetabulum 
changes its shape during development; it 
is a deeply set cavity during embryonic 
growth, becoming more shallow at birth, 
and then reversing the trend, deepening 
throughout childhood.” Osteoarthritis de- 
veloping in instances of acetabular dys- 
plasia produces superior and lateral migra- 
tion of the femoral head, superior joint 
space loss, and collapse of the superolateral 
aspect of the femoral head. It is more 
frequent in females” and unilateral or asym- 
metric.* 


^ 


J 


Fi 


G. 7. Superior migration of the femoral head in rheu- 
matoid arthritis. 

(44) Joint space narrowing, bony eburnation (closed 
arrows) and subchondral cysts (arrowhead) along the 
superior aspect of the articular surface are noted. A 
narrow elongated acetabular and broad irregular fem- 
oral osteophyte (open arrows) are apparent. (B and C) 
A longitudinal section and corresponding roentgeno- 
gram outline extensive cartilage loss, large subchon- 
dral cysts (arrowhead) and osteophytosis 
arrows). 


(open 


Superomedial migration. The distinctive 
pattern of superomedial migration of the 
femoral head was noted in 48 per cent of 
the patients. A previous study described 
this pattern as the "tilt" deformity and 
noted it in 39.5 per cent of 200 osteoar 
thritic patients.^ It is more frequent in 
males, commonly bilateral, and may be 
come symptomatic at an earlier age. The 
etiology is unknown; some suggest its re- 
lationship to abnormal adolescent stress 
and minor epiphysiolysis. Although its 
resemblance to degenerative arthritis com- 
plicating known cases of slipped femoral 
capital epiphysis is apparent! and its oc- 
currence is in some patients who on close 
questioning admit to "growing pains, 
the tilting of the femoral head would ap- 
pear in many instances to relate solely to 
remodeling in the osteoarthritic joint. The 
bony trabeculae along the superior aspect 
of the femoral head within the pressure 
area, weakened by cyst formation and 
hyperemia, fracture and collapse; the 
flattened femoral head migrates superiorly 
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and slightly laterally, increasing the width 
of the inferomedial aspect of the joint 
space.” The lack of osseous contact and low 
pressure in this latter area stimulate osteo- 
phyte formation. Roentgenograms of slabs 
of the osteoarthritic heads demonstrate 
osseous tissue between the original calcified 
zone of articular cartilage and joint surface. 
The gradually increasing remodeling pro- 
cess results in resorption of bone in the 
superior surface of the femoral head and 
deposition of new bone on its inferomedial 
surface, producing the apparent “tilt” de- 
formity. In several of our patients available 
roentgenograms prior to the onset of sig- 
nificant osteoarthritis revealed no evidence 
of epiphysiolysis; measurements of the 
“femoral head ratios”! were within normal 
limits. 

'The basic difference between this pat- 
tern of migration and that occurring in 
acetabular dysplasia is that in cases of 
shallow acetabula the femoral head con- 
tinues to migrate outward until restraining 
osteophytes are formed on the lateral as- 
pect of the acetabulum, at which time sub- 
luxation may cease; osteophyte formation 
is then noted on the inferomedial aspect of 
the femoral head. In superomedial migra- 
tion, the acetabular depth is normal and, 
although minor degrees of lateral move- 
ment occur, restraining acetabular osteo- 
phytes often appear before considerable 
lateral subluxation is noted. Compression 
and flattening of the lateral femoral head 
and prominent medial osteophytes are 
noted. 

An intermediate pattern of superior mi- 
gration was noted in 15 per cent of our 
patients. In these individuals, CE angles 
were borderline or slightly decreased. The 
degree of lateral subluxation was less than 
in the superolateral group, but greater 
than that appearing in the superomedial 
pattern of migration. The remodeling pro- 
cess was again noted with collapse of the 
lateral aspect of the femoral head and 
medial osteophyte formation. 

Medial migration. In 22 per cent of our 
osteoarthritic patients medial migration of 
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the femoral head occurred. This pattern 
which was noted in 35 per cent of 200 pa- 
tients with osteoarthritis of the hip’ is 
commonly bilateral and symmetric? and 
has been more frequently described in fe- 
males. In this series men predominated, 
but the patient population reviewed in this 
report included inordinate numbers of male 
patients. Some regard this type of osteo- 
arthritis as idiopathic,’ although others 
describe underlying deviations from normal 
acetabular anatomy.® These have included 
medial flattening and accentuated curva- 
ture of the lateral aspect of the acetabular 
roof, and deep acetabula with large CE 
angles. It would be interesting to speculate 
that specific idiosyncrasies in the acetabu- 
lar structure produce stress in what other- 
wise would be a medial nonpressure area,” 
gradual loss of the medial femoral articular 
cartilage and joint space, and mild pro- 
trusio deformity. This is the only pattern 
of femoral head migration in osteoarthritis 
in which femoral head protrusion is found. 
Associated medial buttressing along the 
femoral neck has been attributed to capsu- 
lar fibrosis associated with adduction de- 
formity.? No consistent evidence for coxa 
vara deformities of the femur in our pa- 
tients with medial migration could be 
found; such a deformity if present might 
predispose to medial joint space loss by 
altering the direction of mechanical forces. 


PATTERNS OF FEMORAL HEAD MIGRATION 

IN RHEUMATOID ARTHRITIS 
The femoral head is displaced in one of 
two directions in rheumatoid arthritis. A 
more frequent axial migration results in 
symmetric loss of joint space; the displace- 
ment of the femoral head is in a cranio- 
medial direction along the axis of the 
femoral neck. This has been noted by 
others? and associated with normal CE 
angles. The protrusio deformity which 
may result is frequently severe, particu- 
larly in patients treated with steroid medi- 
cation;? osteophytosis and buttressing are 

minor roentgenographic features. 
Superior migration of the femoral head 


Vor. 124, No. 1 


was noted in a few rheumatoid hips. The 
displacement, which has been termed 
"proximal" by others,? is associated with 
mild subluxation and subnormal CE angles. 
It may resemble the superolateral migra- 
tory pattern of osteoarthritis, although 
productive changes including sclerosis and 
osteophytosis are less striking. 


PROTRUSIO DEFORMITIES 


Analysis of this group of osteoarthritic 
hips reveals that medial protrusio de- 
formity is essentially the only type that 
occurs in uncomplicated degenerative ar- 
thritis. Axial protrusion is a feature of 
rheumatoid arthritis. It may also compli- 
cate septic arthritis, particularly tuber- 
culosis.? 

If one notes hip roentgenograms in which 
axial migration of the femoral head is com- 
bined with obvious osteoarthritic features 
including sclerosis, osteophytosis and cor- 
tical buttressing, one must consider several 
etiologies. Idiopathic familial protrusio de- 
formity may be associated with secondary 
osteoarthritis.” Osteoarthritis may be su- 
perimposed on the axial protrusio deformi- 
ties complicating bone-softening processes 
such as Paget's disease and osteomalacia.?:?t 
Degenerative features may also be noted in 
combination with rheumatoid arthritis. 
Not infrequently we have found axial mi- 
gration of the femoral head and osteo- 
phytosis as roentgenographic features of 
hip involvement in ankylosing spondylitis. 


SUMMARY 


Characteristic roentgenographic patterns 
of femoral head migration occur in osteo- 
arthritis of the hip. 

In a study of 100 patients superolateral 
migration was noted in 15, superomedial in 
48, superior migration of intermediate type 
in 15, and medial displacement of the fe- 
moral head in 22. 

Correlation with pathologic specimens 
obtained following total hip replacements 
and comparison with patterns of femoral 
head migration in rheumatoid arthritis 
were accomplished. 
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It would appear that anatomic features 
of the acetabulum are of prime importance 
in the determination of the type of femoral 
head displacement complicating osteo- 
arthritis. 
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UCOSIDOSIS is an autosomal recessive 

lysosomal disorder which has been 
classified with the mucolipidoses.!’ The 
basic defect is a deficiency of alpha-L- 
fucosidase which results in neurovisceral 
storage of fucose-rich glycolipids, glyco- 
proteins, and mucopolysaccharides.?:5 4:20 
Severe psychomotor regression occurs dur- 
ing the second year of life. 

The first patients recognized to have 
fucosidosis were reported by Durand et a/? 
in 1966. They were 2 siblings, products of 
first cousin matings, who had progressive 
mental deterioration, spasticity, repeated 
respiratory infections, thick skin, and 
abundant sweating. Their basic metabolic 
defect was shown to be a deficiency of 
alpha-L-fucosidase.?? Both patients died be- 
fore 6 years of age. A total of 9 patients 
with this disease has been reported so 
far, primarily from a clinical, pathologic, 
and biochemical viewpoint.?/457.13—16 The 
presence of genetic heterogeneity has re- 
cently been recognized, and at least 2 forms 
of the disease have been identified.!^!! In 
Type 1, there is rapidly progressive psy- 
chomotor regression with severe neuro- 
logic signs and death within the first 6 
years of life. In Type 2, the neurologic in- 
volvement is milder. There is longer sur- 
vival, and skin lesions of angiokeratoma 
corporis diffusum are present.!! 

In none of the earlier reports has the 
roentgen features been noted in detail. 
The purpose of this report is to describe 
the roentgen findings in 2 new patients 
with fucosidosis Type 2 and to review the 
literature concerning the previous 9 re- 
ported cases of fucosidosis. The clinical, 
pathologic and biochemical features of our 


patients are described in detail in separate 
reports.1^11 


CLINICAL SUMMARIES 


A 4 7/12 year old boy (Case 1, birth date 
Feb. 15, 1969) and his 9 year old brother (Case 
II, birth date August 26, 1964) were admitted 
for evaluation of mental retardation, coarse 
facies, and skin lesions. 

Both parents were of German and Italian ex- 
traction. There was no known consanguinity. 
Each child had been the product of a normal 
pregnancy and delivery and had shown normal 
development during the first year of life. 
Psychomotor regression and facial coarsening 
became apparent at 18 months of age. 

In Case 1, a dilated vessel was noted on the 
upper gum near the incisors at 6 months of age. 
In Case 1, lesions of angiokeratoma corporis 
diffusum appeared on the scrotum and phallus 
at § years of age and subsequently spread over 
the buttocks, abdomen, and thighs. 

On physical examination of Case 1, the height 
was 97 cm. (third percentile), weight was 19 
kg. (3oth percentile) and head circumference 
so cm. (4oth percentile). The face was coarse, 
and the teeth were widely spaced. Angiokera- 
tomatous lesions (dilated vessels which did not 
fade with pressure) were noted on the gums. 
The skin was thick and subcutaneous vascular 
markings were prominent, especially on the 
palms, soles, and thorax. Spasticity, rigidity, 
and posturing were present. The deep tendon 
reflexes were increased, and Babinski responses 
were positive bilaterally. No hepatospleno- 
megaly or corneal opacities were observed. + 

On physical examination of Case rm, the 
height was 110 cm. and the weight 22 kg., both 
below the third percentile. The head circum- 
ference was 51 cm. (4oth percentile). The face 
was coarse, and drooling was present. Neuro- 
logic findings were similar to those of the 
younger brother, although in Case 11 the spas- 
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ENZYMES STUDIED IN CULTURED SKIN FIBROBLASTS 
AND LYSOSOMAL DISEASES DUE TO DEFICIENCY 
OF EACH ENZYME 








Enzyme Disease 





Arylsulfatase A Metachromatic leuko- 


dystrophy 
Arylsulfatase B Maroteaux-Lamy 
Acid Alpha-Glucosidase Pompe’s 
Alpha-Galactosidase Fabry’s 
Alpha-Iduronidase Hurler’s, Scheie’s 
Alpha-Fucosidase Fucosidosis 


Mannosidosis 

Generalized gangliosidosis 
Gaucher’s 
Mucopolysaccharidosis VII 


Alpha-Mannosidase 
Beta-Galactosidase 
Beta-Glucosidase 

Beta-Glucuronidase 





ticity, rigidity, and posturing were more severe. 
The skin was thick, and subcutaneous vascular 
markings were prominent on the thorax, palms, 
and soles. Pinhead-sized maculo-papular pur- 
plish lesions (angiokeratoma corporis diffusum) 
covered the external genitalia and were scat- 
tered over the abdomen, buttocks, and thighs. 
There was no hepatosplenomegaly. The corneas 
were clear. 

Routine blood chemical studies were unre- 
markable in both patients, and neither had 
mucopolysacchariduria. 

Enzymatic findings. Absence of alpha-L- 
fucosidase activity was demonstrated in cul- 
tured skin fibroblasts of both patients. No 
activity of alpha-L-fucosidase was found in the 
peripheral leukocytes of Case 1, while severe 
enzymatic deficiency was demonstrated in the 
leukocytes of Case 11. The activities of 9 other 
lysosomal enzymes, including alpha-galacto- 
sidase, were normal. Table 1 lists the 10 en- 
zymes tested. The diseases due to deficiency 
of each of these enzynes are also noted. 


. ROENTGEN FINDINGS 


The skeletal findings in our patients 
may be characterized as a mild dysostosis 
multiplex with the most striking abnormal- 
ities involving the spine, pelvis, and hips. 
The findings were quite similar in the 2 
brothers. 

Spine (Fig. 1). In the lumbar region, the 
vertebral bodies were flattened and vari- 
ably beaked; wide intervertebral disk 
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spaces were seen. Most vertebrae were 
beaked inferiorly while others showed 
small central anterior projections. Inferior 
beaking was most marked at L2 in Case 1 
and at L4 in Case 1. The lumbar pedicles 
were elongated. Slight central beaking was 
seen in the lower thoracic spine, and the 
odontoid was small in each case. 

Pelvis and hips (Fig. 2 and 3). The ace- 
tabular roofs were widened, scalloped and 
sclerotic. Each iliac wing flared immedi- 
ately above the scalloped acetabulum. 

Both patients showed irregularity of the 
femoral capital epiphyses, and in the 
older brother extreme flattening was pres- 
ent as well. A wide separation between the 
acetabular roof and the ossified portion of 
the femoral capital epiphysis suggested 


Fic. 1. Case 1. Roentgenogram of the lumbar spine 
shows flattening and beaking of vertebral bodies. 
Inferior beaking is most marked at L2. The 
pedicles are elongated. 
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Fic. 2. Case 1. Age 4 7/12 years. 
The acetabula are widened, 
scalloped, and sclerotic (black 
arrows). The iliac wings flare 
immediately above the ace- 
tabula (white arrow). Coxa 
valga is present bilaterally. 


the presence of an unusually large carti- 
laginous component to the femoral head 
(Fig. 3). Coxa valga was present in both 
patients. 

Upper extremities (Fig. 4; 5; and 6). Both 
patients had a similar deficiency of the 
medial margin of the distal radial metaph- 
ysis. 
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Case 1 showed widening of the shafts of 
the humerus, radius and ulna, while these 
bones were normally shaped in his older 
brother. The metacarpals were slightly 
widened and had cortical thinning, more 
pronounced in Case 1. 

The one finding in the upper extremity 
which was more marked in the older than 


Fic. 3. Case 11. Age 9 years. 
The pelvic configuration is 
similar to that of Case 1. 
The acetabula are scalloped 
and sclerotic and the iliac 
wings low-set and flared. 
The femoral capital epiph- 
yses are more severely af- 
fected than in Case 1 with 
marked flattening, more sê- 
vere on the left than right. 
A large soft tissue density 
between each acetabular 
roof and the ossified por- 
tion of the femoral head 
suggests the presence of a 
large cartilaginous compo- 
nent to the epiphysis. Coxa 
valga is present bilaterally. 
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Fic. 4. Case 1. The humeral shaft is widened. 


younger brother was the retardation of 
bone age. As measured by Greulich and 
Pyle’s standards, the bone age of Case 1 
was 3 6/12 years at a chronologic age of 
4 7/12 years. In Case 11 it was 5 years at a 
chronologic age of 9 years. Case m had 
several dense phalangeal epiphyses. 

Skull and facial bones (Fig. 7). The over- 
all shape of the skull was unremarkable, 
but there was diminished aeration of the 
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paranasal sinuses and mastoids. 
The temporomandibular joints, cranial 
sutures, and sella turcica were normal. 


Both patients had a prominent notch in the 
region of the chiasmatic groove which has 





Fic. 5. Case 1. Age 4 7/12 years. The radial and ulnar 
shafts are widened. The medial margin of the 
metaphysis of the distal radius is deficient. There 
is a mild degree of expansion and cortical thinning 
of the metacarpal shafts. The bone age is 3 6/12 
years. 
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been recognized as a developmental vari- 
ant. [In Case 1, the incisor teeth were 
widely spaced. 

Thorax (Fig. 8). The clavicles were wid- 
ened medially, and the glenoid fossae of the 
scapulae were flattened. The ribs, heart, 
and lungs were normal. 

Lower extremities. With the exception of 
the abnormal femoral heads and necks de- 
scribed above, the lower extremities were 
normal. The feet were not examined. 


DISCUSSION 


The combination of vertebral beaking, 
odontoid hypoplasia, pelvic deformity, 
widening of the shafts of long bones, and 
sinus hypoaeration places the skeletal find- 
ings of our patients in the category of 
dysostosis multiplex. While not as severe 
or as numerous as the abnormalities in 
Hurler’s disease, their presence is sugges- 
tive of the diagnosis of a storage disease. 
Of the mucopolysaccharidoses, the roentgen 
changes of mucopolysaccharidosis 111 (San- 
filippo) have the greatest similarities to 
those of our patients.” 

The mucolipidosis!”® would be con- 
sidered in any patient with dysostosis 
multiplex and absence of mucopolysac- 
chariduria. Those mucolipidoses with mild 
dysostosis multiplex to be included in the 
differential diagnosis of fucosidosis are 
mannosidosis,? infantile sulfatidosis (Austin 
type)," and mucolipidosis 1." 

The main roentgen features of the 9 
previous and 2 present cases are sum- 
marized in Table 11. Cases 1-v are classified 
as fucosidosis, Type 1, and cases vi-x as 
Type 2. Case xi is atypical because of nor- 
mal intelligence and absence of neurologic 
signs. 

Angiokeratoma corporis diffusum which 
is characteristic of fucosidosis, Type 2, 
typically occurs in Fabry's disease. In 
fucosidosis, the activity of alpha-galacto- 
sidase is normal, whereas in Fabry's dis- 
ease there is deficiency of this enzyme. 
Thus far, survival to adolescence in fuco- 
sidosis has been described only in patients 
with Type 2 disease. In all of the families 
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Fic. 6. Case 11. Wrist and proximal hand at 9 years 
of age. The medial margin of the metaphysis of the 
distal radius is deficient. The development of the 
ossification centers of the hand and wrist is se- 
verely retarded and is similar to that of a 5 year 
old. 


in which there are 2 affected offspring, 
the skin lesions have been either present or 
absent in both. 

Vertebral abnormalities are mentioned 
in most of the previous 9 cases. These are 
not described with uniform terminology, but 
hypoplasia or vertebral beaking have been 
specifically mentioned in Cases 1, 1, 111, 
and v and are present in our cases. Cases 
IV, VII and xI are stated to have abnormal 


8o Brill, Beratis, Kousseff and Hirschhorn 






vertebrae as well. The only published 
roentgenogram in any patient with fuco- 
sidosis is a lateral view of the lumbar spine 
of Case vit which shows flattening and ir- 
regularity of the vertebral bodies." In 
Case 111, "antero-superior beaking" of D4, 
Li, L2, and L3 was mentioned at 3 3/12 
years. Since "antero-superior hypoplasia" 
of L2 had been described in the same pa- 
tient at 16 months, it 1s probable that the 





Fic. 8. Case 11. Medial widening of the clavicles and 
flattening of the glenoid fossae are seen. The 
heart, lungs, and ribs are normal. 
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Fic. 7. Case r. (4) Lateral view of the 
skull and (B) Waters' view of the 
sinuses. In the lateral projection 
no mastoid air cells are seen. The 
odontoid is hypoplastic. In the 
Waters’ view the aeration of the 
maxillary sinuses is deficient. The 
incisor teeth are widely spaced. 


“antero-superior beaking" subsequently 
referred to is actually an antero-superior 
hypoplasia or inferior beaking. 

The epiphyses are not specifically men- 
tioned in most of the cases. Case 111 is said 
to have normal extremities. Femoral head 
flattening was present in Cases vir and 
vill and in our cases as well. Case x1 is de- 
scribed as ‘“‘spondyloepiphysealmetaphyseal 
dysplasia.” 

Abnormalities of the pelvis are men- 
tioned in Cases 1v, vil, and vii. The pelvis 
is said to be normal in Case ri. Sclerotic 
acetabular roofs were seen in Case vii as 
well as in the present cases. 

There is reference to the skull in Cases 
i, 1v, and vir. Diminished sinus aeration 
was seen in Case 111 as well as in the present 
2 cases. The skull of Case 1v is said to be 
similar to that of mucopolysaccharidosis 
ur. A thick skull is described in Case vir. 

The discrepancy between skeletal age 
and chronologic age has been greater in the 
older patients. Case vil at 17 years of age 
had a bone age of 10 years. Our Case 11 
at 9 years had a bone age of 5 years. Bone 
age retardation of between 1 and 1 1/2 
years was found in Cases 111, viri and our 
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SUMMARY OF ROENTGEN FINDINGS IN PREVIOUS AND PRESENT CASES OF FUCOSIDOSIS 











Case Number* 


I. Brother of 
Case 11 


II. Sister of 
Case 1 


II. 


IV. 


VI. 


VII. Brother of 
Case vin 


VIIL. Sister of 


Case vit 


IX. Brother of 


Case x 


X. Brother of 
Case 1x 


XI. 


Authors 


Durand e 2/4 
1966 


Durand e al! 
1966 


Loeb et al. 
1969 


Freitag et a/. 
1971 


‘Matsuda et al“ 


1973 


Patel e£ 4.5 
1972 


Gatti et al. 
1973 


Gatti e£ al.1 


1973 
Borrone e£ al! 


1974 


Present report 
Case 1 


Present report 
Case n 


Shafer e£ a/.16 
1971 





Sex 


M 


M 





Description of Roentgen Findings 


At 3 6/12 years 

Cardiomegaly 

Inability of gallbladder to concentrate contrast material 
L2, L3 hypoplastic and beaked 


At 4 7/12 years 

Cardiomegaly 

Normal gallbladder 

L2, L3 hypoplastic and beaked 


At 16 months 
Slight dysplasia of antero-superior border of L2 


At 3 3/12 years 

Delayed skeletal maturation (bone age=2 years) 

Normal bone trabeculation 

Large skull with prominent forehead, diminished aeration ot 
sinuses, normal sella with deep anterior pocketing 

Slight dorsolumbar kyphosis 

Poorly developed, slightly biconvex vertebral bodies with 
antero-superior beaking of D4, L1-3 

Normal pelvis and extremities 


At 2 1/2 years 
Mild but definite dysplastic changes of skull, spine, pelvis, 
hand, similar to mucopolysaccharidosis 111 


At 4 2/12 years 
Delayed skeletal maturation 
Hypoplastic vertebral bodies of L1, L2, L3 


At 20 years 
No skeletal EE TA compatible with mucopolysacchari- 
dosis 


At 17 years 

Thick skull 

Generalized flattening and irregularity of vertebral bodies 
Intervertebral disk calcification between D11 and D12 
Pectus carinatum 

Spatulation of ribs 

Shallow acetabular cavities with sclerotic roofs 

Iliac bodies constricted 

Femoral capital epiphyses sclerotic and partially destroyed 
Femoral necks enlarged and shortened 

Metacarpals hypoplastic 

Radio-ulnar epiphyses dystrophic 

Bone age= 10 years 


At 5 years 
Expansion and atrophy of cortex at lower end of femur with 
dilatation of medullary cavity n 


Femoral head flattened 

Acetabulum deformed 

Osseous development retarded is 1 1/2 years 
Cardiomegaly 


At 4 7/12 years 
Mild dysostosis multiplex 
See text 


At 9 years 
Mild dysostosis multiplex 
See text 


At 9 years 
Spondyloepiphyseometaphyseal dysplasia 





* Cases 1-v are examples of fucosidosis Type 1. Cases vi-x are examples of fucosidosis Type 2. Case x1 is clinically atypical. 
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Case 1, all of whom had chronologic ages 
between 3 and 5 years. 

'There.is insufficient information avail- 
able at present to detect any consistent 
differences in roentgen findings between 
Type 1 and Type 2 because of lack of de- 
tailed roentgenographic study of previous 
patients with fucosidosis. It is apparent 
from the descriptive data available, how- 
ever, that there is considerable variability 
in roentgen findings even among the pa- 
tients of the same clinical type. 


SUMMARY 


The roentgen findings are described in 
2 siblings with fucosidosis Type 2. 

They have mild dysostosis multiplex 
with predominant involvement of the spine, 
pelvis, and femoral capital epiphyses. 

The roentgen descriptions of the pre- 
viously reported cases are reviewed. 

Based on the descriptive data currently 
available, there are no consistent differ- 
ences which would permit the distinction 
of fucosidosis Type 1 from Type 2 on 
roentgen grounds. 


Paula W. Brill, M.D. 
Department of Radiology 
Mount Sinai School of Medicine 
Fifth Avenue and rooth Street 
New York, New York 10029 
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BONE SCANNING—OSTEOGENIC SARCOMA* 
CORRELATION WITH SURGICAL PATHOLOGY 


By A. B. GOLDMAN, M.D,,t M. H. BECKER, M.D.,t P. BRAUNSTEIN, M.D,f 
K. C. FRANCIS, M.D., N. B. GENIESER, M.D.,¢ and H. FIROOZNIA, M.D.+ 


NEW YORK, NEW YORK 


I" the management of osteogenic sar- 
coma, a preoperative determination of 
the extent of the tumor is desirable. 

A prospective study was designed to 
evaluate the degree of regional tumor exten- 
sion, correlating routine roentgenographic 
studies, isotope scans, and the surgical 
pathology. 


MATERIAL AND METHOD 


During a period of 13 months, all pa- 
tients who were referred to New York Uni- 
versity Medical Center with a presumed 
diagnosis of primary osteosarcoma were 
studied by radioisotopic bone scans as well 
as routine roentgenographic techniques. 
There were 13 patients (ages 10-31), who 
had biopsy proven osteogenic sarcomas. 
These tumors were all in the lower ex- 
tremities: 9 in the distal femur; 3 in the 
proximal tibia; and 1 in the proximal fibula 
(Table 1). One of the subjects had a pri- 
mary parosteal lesion which had invaded 
the adjacent femur. This case was included 
because parosteal lesions which breech the 
cortex probably behave aggressively.!5 One 
additional patient, aged 53, was eliminated 
from the study because of co-existing 
Paget's disease. 

'The scan examinations were designed 
specifically for (1) evaluation of contiguous 
tumor extension and (2) the early detection 
of pulmonary metastases. Complete scans 
were obtained on both lower extremities, 
the pelvis, and chest. Scannings were per- 
formed with a maximum dose of 10 mc of 
Tc?" polyphosphate or 15 mc of Tc?9» 
diphosphonate. The individual dose was 
adjusted to the patient's weight. 


In 2 cases a marrow scan obtained with 
Tc*™ sulfur colloid was added to the diag- 
nostic work-up. 

The routine roentgenographic studies in- 
cluded chest roentgenograms, and a skeletal 
survey which included all of the long 
bones. The results were then correlated 
with the surgical pathology as well as the 
clinical follow-up. 


RESULTS 


The intention of the study was to deter- 
mine if isotopic bone scanning might be 
more sensitive than routine roentgen exam- 
ination in demonstrating local extension of 
the tumor. The roentgenogram, scan, and 
gross specimen of each subject were com- 
pared by visual examination for extension 


TaBe I 


PATIENTS WITH OSTEOGENIC SARCOMAS 











Patient Age Site Sex 
1. D.S. 16  R distal femur Male 
2. R.F. 16 L proximal tibia Female 
3. LL: 13 L distal femur Female 
4. R.Z. 21 R distal femur Male 
5. R.D. I2. R proximal tibia Male 
6. S.M. 19 R distal femur Male 
7. WJ. 13 L distal femur Male 
8. M.S. 10  R distal femur Male 
9. D.P.* 31  R distal femur Female 
to, W.O. 26  R distal femur Male , 
11. D.D. 1s L proximal fibula Male 
12. J.S. 1; L proximal tibia Male 
13. A.S 17;  L distal femur Male 





The male predominance and age distribution of the 13 subjects 
correspond to the incidences reported in larger review series of 
patients with osteosarcomas.!^!! The * denotes the single patient 
with a parosteal lesion. 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 24- 


27, 1974- 


From the Departments of Radiology,t and Orthopedics,t New York University Hospital, New York, New York. 
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along the shaft of the bone. The magnifica- 
tion factors of the roentgenograms and 
scintillation scans could not be accurately 
determined, so that precise correlation of 
the size would not have been valid. 

In 12 of 13 cases the area of abnormal 
radioisotopic uptake corresponded to the 
extent of roentgenographic changes, but 
did not exceed them (Fig. 1). In those cases 
operated on, the tumor involvement in the 
gross specimens correlated well with the 
areas of abnormality seen by both diag- 
nostic imaging modalities. The 2 or more 
frozen sections obtained from each marrow 
space proximal to the tumors were negative 
in all of these cases. The single exception 
was a 21 year old male with a primary 
tumor of the right distal femur. The scan 
obtained on the latter patient demon- 
strated slight increase in isotopic uptake 
throughout the shaft of the femur proximal 
to the tumor (Fig. 2). The plain film 
roentgenographic examination did not dem- 
onstrate abnormalities beyond the distal 
metaphysis. Pathologic examination did 
not reveal intramedullary tumor spread. 
However, this particular tumor was associ- 
ated with marrow necrosis, giant cell in- 
filtration, and granulation tissue. The sig- 
nificance of this histologic finding is not 
clear. 

In addition to the dense areas of abnor- 
mal uptake which corresponded to the 
tumors, Io patients exhibited a relative 
increase in the normal isotope uptake at 
the ends of the long bones of the affected 
extremity (Fig. 3). Several of these areas 
were included in the surgical specimens and 
failed to demonstrate tumor cells or any 
other histologic abnormality. This observa- 
tion will be discussed in a later publication. Fis; i UE) Susgieal apsciman eise 

The marrow scans obtained on 2 pa- confirms the good correlation. 
tients were unsuccessful in demonstrating 
abnormalities, due to insufficient marrow 


ELGI APRA 


cz 
2-4 
* 
$c 
Py 
es 
vt 
z’ 
29 
pm 








X«« 


Fic. 1. (4) Roentgenogram of a 19 year old male with a primary osteosarcoma of the right distal femur. 
(B) The anterior scan shows no appreciable difference in the extent of local tumor spread. Lateral views 
of the (C) roentgenogram, and (D) scan, confirm the good correlation. 
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Fic. 2. (/4 and B) The scans obtained on this 21 year old male with an osteosarcoma of the right distal femur 


demonstrated a slight increase in activity throughout the shaft proximal to the tumor. (C) The roent- 
genogram shows no abnormalities beyond the distal metaphysis. 


activity in the long bones of individuals in 
the second decade of life. 

Twelve of 13 patients were treated sur- 
gically. The 13th case was found, on both 
scan and roentgenogram, to have a secon- 
dary lesion in the roth thoracic vertebra 
and was treated with radiation therapy 
alone. To date there have been 3 local re- 
currences (Fig. 4), 2 of which presented 
simultaneously with hematogeneous lung 
metastases. They occurred 4-9 months 


after the initial surgical procedure; 3 other 
patients have returned with pulmonary 
metastases and 1 of these has died; 6 others 
are tumor free, with the longest follow-up 
being 13 months after the initial surgery. 


DISCUSSION 


At the time of diagnosis, most, if not all, 
osteosarcomas have penetrated the cortex 
and invaded the adjacent soft tissues.?'!? 
Malignant bone forming tumors also spread 
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via the medullary cavity and the presence 
of unappreciated intramedullary exten- 
sion has traditionally been cited as patho- 
logic evidence for the necessity of amputa- 
tion above the involved bone. The latter 
concept originated in 1879 in a publication 
by Gross pointing out that "sarcomatous 
tissue may exist in the medullary canal at 
some distance from the original growth.’ 
In 1949, Upshaw et al? challenged the 
concept of discontinuous areas of tumor 
spread. These authors in a study of 50 sur- 
gical specimens found no "skip areas" of 
tumor and established: that involvement 
of the medullary cavity occurred only by 
direct extension; that it was continuous, 
and its extent was unrelated to vascular 
invasion and distant metastases. Subse- 
quent large review articles about osteo- 
sarcoma have substantiated the continuous 
nature of the local involvement?!? and in 
1974 a series of 20 amputation specimens 
reviewed specifically for intramedullary 
spread revealed no discontinuous areas of 
tumor.!? 

The incidence of extensive involvement 
of the marrow has also been contested 
since the early pathologic studies of osteo- 
sarcoma. Upshaw eż al.® found microscopic 
extension to be less than 3 inches in 88 per 
cent of cases, but their series did include 
several examples of tumor which involved 
the entire marrow. Dahlin,’ in a series in- 
cluding malignancies which "spread sur- 
prising distances," emphasized that "most 
tumors do not spread in the marrow beyond 
their gross extraosseous limits." The ex- 
perience at the Armed Forces Institute of 
Pathology confirms that advanced intra- 
medullary spread is rare, and a recent 
study by Lewis and Lotz!’ found no micro- 
scopic extension beyond the gross tumor 
margin. 

In view of the latter material, which es- 
tablished the intramedullary spread of 
osteosarcoma to be contiguous and only 
rarely extensive, it might be appropriate 
to perform less radical extirpative pro- 
cedures. Several surgical series have re- 
ported the same or better survivals in 
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Fic. 2. (D) The surgical specimen did not reveal 
intramedullary tumor spread beyond the gross 
margins of the lesion; however, there were areas of 
fat necrosis in the marrow. 


patients treated with transmedullary am- 
putation compared to disarticulation or 
resection above the tumor bearing 
bone.®1116 However, preoperative evalua- 
tion of the intramedullary extension is de- 
sirable in order to determine the level of 
resection. Since there is some controversy 
regarding the accuracy of the roentgeno- 
gram in determining extent of the tumbr, 
we embarked on this study with the cor- 
rellated use of isotopic scans.*:1915.15.20 
Until recently bone seeking radioisotopes 
have not been extensively used for the 
diagnosis of primary bone lesions in chil- 
dren and young adults, due to the high 
radiation doses.^ With the advent of short 
lived radioisotopes such as Tc??» labeled 
compounds this objection has bee negated. 
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Fic. 3. (4) Primary osteosarcoma of the right distal femur. (B) The roentgenogram of the adjacent tibia 
is unremarkable. (C) In addition to the dense area of abnormal isotopic uptake, corresponding to the 
tumor, the scan shows a definite asymmetry in the normal areas of activity at the proximal ends of the 


tibiae. 


The success of bone scanning in demon- 
strating metastatic lesions prior to the 
roentgenogram or clinical findings has been 
widely established.**:4? The greater 
sensitivity of scintillation scanning is re- 
lated to the fact that visualization depends 
on the rate of mineral uptake, unlike stand- 
ard roentgenograms that reflect total bone 
mass and must be reduced by a factor of at 
least 30 per cent.^5!9? It was established 
early that scanning was not a reliable 
means of differentiating benign from ma- 
lignant lesions.??' It has been stated in 
several publications that isotopic studies 
may be helpful in detecting the extent of 
loeal spread of osteosarcoma.» 121921 [n a 
survey of the literature we were unable to 
find a controlled study that proved this 
proposition. Autoradiographic studies per- 
formed on postoperative specimens of os- 
teosarcomas have demonstrated that local- 
ization of strontium 85 correlated best 
with cellularity rather than the greatest 
density of tumor bone.* Thus, isotopic up- 
take was least in areas of necrosis, totally 
undifferentiated tumor, and more mature 


tumor bone. Bone seeking isotopes were 
also found to concentrate selectively in 
some pulmonary lesions of osteosarcoma," 
making it possible to simultaneously assess 
the 2 commonest sites of hematogeneous 
spread: the lungs and bone.!*!8 The detec- 
tion of a second osseous lesion in 1 of our 
cases did change the clinical management 
and the patient received radiation therapy 
rather than ablative surgery; however, 
both lesions were also appreciated on 
roentgenographic examination. Contrary 
to the brief references concerning the value 
of scanning in evaluating local spread, our 
experience indicated that the abnormal 
area on the scan corresponded to, but did 
not exceed, the roentgen changes. None of 
our subjects pathologically exhibited ex- 
tensive intramedullary spread and perhaps 
scanning may be useful in detecting pre- 
operatively the rare osteosarcoma which 
involves the marrow more extensively, 
since I case did reveal subtle changes asso- 
ciated with marrow necrosis. 

Although both the scan and roentgeno- 
gram correlated well and indicated no 
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Fic. 4. (4) Roentgenogram and (B) scan of a 14 year old male with an osteosarcoma of the left proximal 
fibula. Nine months postoperatively he was readmitted with a soft tissue recurrence at the site of resection. 
Secondary involvement of the adjacent tibia was demonstrated on both (C) the roentgenogram and 


(D) the scan. 


tumor extension beyond the area of sur- 
gical resection, 3 of our cases were com- 
plicated by local recurrences. In all of the 
latter patients frozen sections obtained 
from the operative field were negative for 
tumor cells. This phenomenon has been 
noted in several other series of osteosar- 
coma with local recurrence rates reported 
up to 20 per cent.!*1619 Two possibilities 
are present. Some tumor cells may indeed 
exist in the marrow proximal to the tumor 


with none of the preoperative or operative 
studies being sensitive enough to demon- 
strate their presence.® 819 However, it is 
also possible that the surgical site repre- 
sents an area which is sensitive to hemato- 
geneous seeding.?'? The latter theory is sup- 
ported by the high frequency of simultane- 
ous presentation of pu'monary metasta- 
ses, a phenomenon noted in 2 of our 
own cases. Local recurrences, although thes 
produce significant morbidity, do not pre- 


go 


clude long term survival!9!? The rela- 
tionship between local recurrences and 
surgical approach is extremely difficult to 
exaluate because therapy varied widely 
among patients, even in the same ser- 
jes.3:7/%15,17.19.22 This is especially true in 
publications from England where radia- 
tion therapy is the primary mode of tréat- 
ment and surgery is reserved for patients 
with intractable pain or those who have no 
evidence of disseminated disease aftér 
several months of observation. 9 


SUMMARY 


This study was designed to evaluate the 
role of isotopic scanning in determining the 
local extension of osteosarcoma. During the 
period of the study, 13 patients with 
biopsy proven osteosarcomas were evalu- 
ated. 

The results indicated that in no case did 
the isotope scan demonstrate greater intra- 
medullary extension of tumor than the 
routine roentgenographic examination. 

In addition, despite good correlation be- 
tween the roentgenogram, scan, and his- 
tologic evaluation of tumor extent, all of 
which showed no evidence of malignancy 
near the area of surgery, there have been 
to date 3 local recurrences. 


M. H. Becker, M.D. 

New York University Hospital 
560 First Avenue 

New York, New York 10016 
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ARTHROGRAPHY IN OSTEOARTHRITIS OF THE HIP* 


By S. TANAKA, M.D., T. ITO, M.D., and K. YAMAMOTO, M.D. 


KYOTO, JAPAN 


INCE arthrography was first done by 

Shievers in 1937 for congenital disloca- 
tion of the hip, many reports have appeared 
on this subject.!-*:19:4 To date, this method 
has become an indispensable test in the 
treatment of congenital dislocation of the 
hip in infants and children, especially re- 
garding irreducible dislocation. To measure 
the cartilaginous acetabular angle in ace- 
tabular dysplasia, arthrography is the pro- 
cedure of choice. 

In general, when treating osteoarthritis 
of the hip in which acetabular dysplasia 
accounts for more than 80 per cent of the 
change, arthrography has rarely been used 
in Japan. However, since 1968, in the De- 
partment of Orthopaedic Surgery, Kvoto 
University Hospital, preoperative arthrog- 
raphy has usually been carried out for 
operative management of osteoarthritis of 
the hip, and certain significant factors re- 
ceived attention. 


METHOD 


Urografin 76 is used as the contrast ma- 
terial. To ensure that the injection does 
indeed enter the joint, the procedure is 
carried out under fluoroscopy. The needle 
Is inserted from the anterior side of the 
greater trochanter and advanced straight, 
until strong resistance is felt immediately 
below the femoral head. Even if it feels that 
the tip of the needle has come in contact 
with bone in the joint cavity, it has fre- 
quently been found that the tip has not yet 
reached the joint cavity, due to the cap- 
sular thickening. Despite a strong resis- 
tance which may at first be encountered, 
the needle should be advanced further until 
a second strong resistance is felt. When the 
needle cannot be advanced any further, a 
total amount of 3-5 ml. of contrast medium 
is injected, after determining that the 


needle tip is indeed in the capsule. Injec- 
tion of more than 4 ml. frequently causes 
intense pain due to a rise of intracapsular 
pressure in the osteoarthritic joint. The 
intense pain as the result of the injection is 
usually transient, passing with the absorp- 
tion of the contrast medium; however, the 
duration of the pain is subject to individual 
variation, and relief occurs within 5 min- 
utes at the earliest, to 2 hours at the latest. 


ARTHROGRAPHIC FINDINGS 


Figure 1, 4 and B, shows the arthro- 
graphic findings in osteoarthritis of the hip 
of an adult and is almost identical with the 
arthrographic findings in infants and chil- 
dren. Cartilages of acetabular roof and 
femoral head, labrum, lateral puddle of 
contrast medium, orbicular zone, ring of 
contrast medium around the femoral neck, 
and puddle of contrast medium medial and 
lateral to the transverse ligament are ob- 
served in arthrograms of the hip. Puddle of 
contrast medium medial and lateral to the 
transverse ligament forms median pooling 
as a whole. 

Median pooling. In prearthrosis as well 
as in the initial and advanced stages of 
arthrosis, as graded by the Japanese Or- 


be distinctly noted. In the terminal stage 
of arthrosis, however, despite lateral devia- 
tion of the femoral head, a marked reten- 
tion is not alwavs found due to the presence 
of an osteophyte in the form of capital drap 
and double floor from acetabular bottom 
margin. Median pooling usually tends to 
decrease by abduction of the hip joint and 
increase by adduction (Fig. 2, Æ and B). 
According to the degree of centripetal posi- 
tion of the head to the acetabular socket, 
the state of pooling changes. When the 
opaque medium of median pooling shifts 


* From the Department of Orthopaedic Surgery, Faculty of Medicine, Kyoto University, Kyoto, Japan. 
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Fic. 1. (4 and B) Schematic drawing and an arthrogram of initial stage of osteoarthritis. A=cartilage of 
acetabular roof; B=cartilage of femoral head; C=labrum; D=lateral pooling of contrast medium; 
E=orbicular zone; F = ring of contrast medium around the femoral neck; G= puddle of contrast medium 
on the medial side of the transverse ligament; H = transverse ligament; I= puddle of contrast medium on 
the lateral side of the transverse ligament; G and I form median pooling; J =subcapital puddle of contrast 


medium. 


laterally due to abduction of the hip joint, 
the fit of the joint also improves due to 
abduction, in many instances indicating 
varus osteotomy. On the other hand, me- 
dian pooling decreases in some cases due to 
adduction. At this time, congruity fre- 
quently improves by adduction, thus pro- 
viding an indication for valgus osteotomy. 
Arthrography should be carried out to dem- 
onstrate the state of median pooling, when 
it is difficult to determine the type of 
osteotomy by congruity based on functional 
roentgen studies alone. 

Joint cartilage. In the prearthrosis and 
initial stage of arthrosis, articular cartilage 
is sufficiently maintained, as is evident from 
arthrographic findings. This is well demon- 
strated in this joint space in conventional 
roentgenograms. In the advanced stage of 


arthrosis, cartilage degenerates and its 
thickness decreases. Osteotomy is usually 
done at this stage. Even when the joint 
space at the weight bearing portion has al- 
ready disappeared, the degree of wear of 
the joint cartilage at the adjacent portion 
or the potential weight bearing area should 
be known before surgery, in order to de- 
termine the indications for this repair and 
the type of surgery required. This can be 
better accomplished by arthrography (Fig. 
3). In case of adduction contracture of the 
hip joint, functional roentgenography is 
impossible and arthrography reveals the 
irregularity of the articular cartilage not 
only on the weight bearing portion, but also 
on the adjacent part. When the cartilage 
of the adjacent part is intact, regeneration 
of the cartilage will usually take place after 
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Fic. 2. (4 and B) Median pooling increases by adduction, and decreases by abduction. 


osteotomy. In cases with extensive narrow- 
ing of the joint space of the weight bearing 
area, resulting in an exposure of subchon- 
dral bone, regeneration of cartilage does 
not usually occur, and arthroplasty or 
arthrodesis is the surgery of choice. 

Indication for osteotomy on the basis of 
roentgen findings is as follows: (1) when 
the congruity of the joint is improved by 
abduction or adduction of the hip joint as 
viewed on conventional roentgenograms; 
(2) when arthrography reveals change of 
median pooling by abduction or adduction 
of the hip joint, and also shows intact car- 
tilage of the new weight bearing portion 
after osteotomy. 

Acetabular labrum. Presence of an acetab- 
ular labrum in arthrography is similar to 
that observed in infants and small children. 
While this procedure is of significance in 
pediatrics for the measurement of car- 
tilaginous acetabular angle and in order to 


decide whether or not a factor disturbing 
reduction is present, the significance of 
labrum in osteoarthritis of the hip simply 
consists of the length (Fig. 4). When ace- 
tabuloplasty is carried out for prearthrosis 
or initial stage of arthrosis, the length of 
the original acetabular roof to the end of 
the acetabular labrum is important. When 
a new acetabular roof is prepared beyond 
the length of the acetabular labrum, pres- 
sure against the new acetabulum is differ- 
ent either in the presence and absence of 
acetabular labrum, and cystic change or 
occasionally fracture-like changes occur at 
the edge. Resection of the acetabular lab- 
rum would result in disappearance of the 
buffer mechanism at this site and the pre- 
pared acetabular roof may compress the 
femoral head to accelerate changes of de- 
generative arthritis of the hip. Resection 
of the acetabular labrum should therefore 
be avoided. 
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Fic. 3. Disappearance of joint cartilage is present at 
weight bearing portion, but can also be found in 
other portions. 


DISCUSSION 


To evaluate the symptoms of osteo- 
arthritis of the hip and make a decision as 
to the adequate operative procedure re- 
quired, the clinical picture such as pain, 
ability to walk, joint mobility, activities of 
daily living as well as the roentgenograms 
should be studied.?:?4? It is sometimes dif- 
ficult to evaluate the disease based on clin- 
ical and roentgen studies alone, and at this 
time the operative procedure itself has to 
be carefully considered. Under such cir- 
cumstances, an auxiliary method such as 
clearance of radioisotopes from the joint 
should be used.” As a rule, arthrography is 
carried out in patients hospitalized for 
surgery. In the past, arthrography was not 
considered to be a necessary preoperative 
procedure in osteoarthritis of the hip, and 
preoperative investigation did not include 
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it. The reasons were: (1) definite findings, 
when utilizing arthrography as applied to 
osteoarthritis, are lacking, compared to 
arthrography used for congenital disloca- 
tion of the hip in pediatrics; (2) decision for 
an operative procedure can often be made 
with relative accuracy based on conven- 
tional and functional roentgen studies. 
In many patients with osteoarthritis of the 
hip, however, there are instances when it is 
difficult to decide on the operative proced- 
ure based on these findings alone, and then 
arthrography as an auxiliary procedure is 
carried out. When acetabuloplasty is done 
for prearthrosis and the initial stage of 
arthrosis, and osteotomy for initial or ad- 
vanced stages of arthrosis, arthrographic 
findings are indeed of great value. In the 
terminal stage, where there is extensive 
loss of joint space and joint cartilage as ob- 
served on conventional roentgenograms, 





Fic. 4. Acetabular labrum with acetabular dysplasia. 
The new acetabular roof should be made so as to 
cover the acetabular labrum. 
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arthrography is not always done. In pa- 
tients over 5o years of age with a picture of 
terminal stage arthrosis, or those over ṣo 
years of age with advanced stage of ar- 
throsis plus intense pain, marked decrease 
of the range of motion and giant cystic 
formation in the femoral head or acetabu- 
lum, total hip prosthetic replacement is 
indicated. Arthrography is eliminated to 
preclude any additional risk of infection— 
the greatest complication of total hip re- 
placement. 


CONCLUSION 


Arthrography is usually done on patients 
hospitalized for surgery to remedy osteo- 
arthritis of the hip. 

While the arthrographic findings in os- 
teoarthritis of the hip are not so significant 
as in congenital dislocation of the hip of 
infants and children, nevertheless this is a 
useful method since arthrographic findings 
vary at each stage and can be compared 
with the clinical picture and conventional 
roentgen findings. Thus arthrography is 
useful to assess the total disease picture 
and to decide on the operative procedure 
required. 

In patients requiring osteotomy or ace- 
tabuloplasty, this method is of great sig- 
nificance and has proved entirely adequate. 
Seisuki Tanaka, M.D. 

26 Shimogamo-Higashitakagi-Cho 
Sakyo-ku, Kyoto 606 
Japan 


The authors wish to thank Miss J. Ohara 
for help in the preparation of the English 
manuscript. 
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OCCULT CENTRAL FRACTURES OF THE 
ACETABULUM* 


By LEE F. ROGERS, M.D.,f STANLEY B. NOVY, M.D.,f and NORMA F. HARRIS, M.D.§ 
CHICAGO, ILLINOIS AND HOUSTON, TEXAS 


TE roentgenographic assessment of 
pelvic trauma frequently consists of 
only a single anteroposterior roentgeno- 
gram of the pelvis. Most pelvic fractures 
are readily apparent in this projection. 

`- We have recently encountered 4 cases of 
occult central acetabular fractures. These 
particular fractures may be quite difficult, 
or even impossible to visualize on the an- 
teroposterior roentgenogram.** The diag- 
noses in this series were delayed for periods 
varying from 6 hours to 9 days until roent- 
genograms of the pelvis were obtained in 
the posterior oblique projection in 3 cases 
and until disclosed by tomography in the 
fourth case. 


PRESENT SERIES 


There were 2 males and 2 females ranging 
in age from 23 years to 57 years. All 4 
fractures involved the right hip—a finding 
of questionable significance. Two were the 
result of falls and 2 occurred in automobile 
accidents. Both of the latter patients were 
passengers in the front seat. The significant 
clinical and roentgenographic findings are 
summarized in Table 1. 


ANATOMY 
(Fig. 1, 4 and B) 


The acetabulum is a concavity located 
in the apex of an arch formed by 2 columns 
of bone.’ The posterior or ilioischial column 
descends caudad to the ischial tuberosity. 
This column is composed of the vertical 
portion of the ischium and the immediately 
adjacent portion of the ilium. On the an- 
terolateral surface of the column lies the 


posterior articular surface of the acetabu- 
lum and the posterior acetabular rim. The 
medial surface of this column consists of a 
broad, smooth plate of bone termed the 
quadrilateral surface. The most medial and 
posterior corner of the quadrilateral surface 
is the ischial spine. 

The anterior or iliopubic column runs 
obliquely downward, inward, and anter- 
iorly making an angle of approximately 
60° with the posterior column. The anterior 
column consists of a short segment of the 
ilium and the pubis. On its posterolateral 
surface is the anterior portion of the articu- 
lar surface of the acetabulum and the an- 
terior acetabular rim. 

The acetabulum is marginated by a 
thick ledge of bone, the condyloid labrum. 
This forms a 320° arc about the acetabu- 
lum. It is incomplete only in the anterior 
and inferior segment. This is the acetabular 
notch. The acetabular notch is contiguous 
with the thin bone of the centrum of the 
acetabulum, the acetabular fossa. The 
medial surface of the acetabular fossa is 
contained within the quadrilateral sur- 
face. 

Roentgenographically, 6 anatomic land- 
marks are seen on the anteroposterior view 
of the pelvis? (Fig. 2). The arcuate line or 
iliopubic line begins at the sciatic notch and 
extends downward to the pubic tubercle. A 
break in this line indicates fracture of the 
iliopubic column. The ilioischial line is 
formed by the posterior quadrilateral sur- 
face of the iliac bone and a break in this line 
indicates fracture of the ilioischial column. 
The roentgenographic u is composed of the 
anterior and inferior portion of the acetabu- 


* From the Departments of Radiology, Northwestern University, The Medical School, Chicago, Illinois; Hermann Hospital, The 
University of Texas Medical School at Houston, Houston, Texas; and Ben Taub General Hospital, Baylor College of Medicine, Hous- 


ton, Texas. 
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Tase I 


SUMMARY OF CLINICAL AND ROENTGENOGRAPHIC FINDINGS 


























Obturator Internus Sign | Vew Demonstrating Fracture 





Patient | Age | Sex| Side | Cause of Injury 
LEO | 49 | M|Rt fall 
ILRW| 57 IMI Re. fall 


HLLL | 23 | E | Rt. 
IV.AM | 52 |F | Rt. 


automobile accident 
automobile accident 


positive posterior oblique 
positive posterior oblique 
negative anteroposterior tomogram 
negative posterior oblique 








lar fossa and the adjacent margin of the 
quadrilateral surface of the iliac bone. The 
ilioischial line either intersects or is tan- 
gential to the roentgenographic u. Other 
landmarks of interest are the roof and 
the anterior and posterior lips of the ace- 
tabulum. 


MECHANISM OF INJURY 


Central acetabular fractures occur as a 
result of a severe blow to or a fall upon the 
greater trochanter. This force is transmit- 






Ant. 






QUADRILATERAL 
SURFACE 


MEDIAL 


A 


ted through the femoral neck and head 
onto the acetabulum creating a fracture. 
Acetabular fractures have been described 
and classified by Judet ef al. and Eichen- 
holtz and Stark.? The position and course 
of the fracture lines were the same in each 
of our cases extending diagonally from the 
acetabular notch, located anteriorly and 
inferiorly, across the acetabular fossa to the 
posterior and superior aspect of the acetab- 
ulum. The fractures thus involved the 
thinnest bone of the acetabulum. 





LATERAL 


Fic. 1. Innominate bone. (4) Medial view. (B) Lateral view. A to B represents the iliopubic column. A to C 
represents the ilioischial column, D, the acetabular notch. E, the condyloid labrum. F, the acetabular fossa. 
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Fic. 2. Roentgenographic landmarks. A, the arcuate 
(iliopubic) line. B, the ilioischial line. C, the roent- 
genographic u. D, the acetabular roof. E, the an- 
terior lip of the acetabulum. F, the posterior lip of 
the acetabulum. 


ROENTGENOGRAPHIC DIAGNOSIS 


The history of a fall upon or blow to the 
gréater trochanter and subsequent pain in 
the hip and inability or refusal to bear 
weight upon the affected extremity had 
suggested the presence of a fracture of the 
proximal femur involving either the head, 
- neck, or trochanters. Roentgenograms of 
the hip were obtained to substantiate this 
clinical impression and were unrevealing; 
the femur was intact. The roentgenograms 
included an anteroposterior view of the 
pelvis or hip, a frog-leg projection, and 

. 
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groin lateral view of the hip. The acetabu- 
lum was projected identically on both the 
anteroposterior and frog-leg views. The un- 
displaced central fractures of the acetabu- 
lum in this Series were not apparent in 
either the anteroposterior (Fig. 3, 4 and B; 
444; 5, A and B; and 62) or lateral projec- 
tions. 

The persistence of symptoms led to 
further evaluation including some combi- 
nation of fluoroscopy, tomography, and 
oblique views of the pelvis. The fracture 
was consistently identified in the 35? to 
45° posterior oblique projection (Fig. 3C; 
4B; and 6B). Tomography was obtained in 
2 cases. It successfully demonstrated the 
fracture in 1 (Fig. 5B). 

'The fracture line underlies the origin of 
the obturator internus muscle on the 
quadrilateral surface of the ischium. A 
hematoma or swelling of this muscle was 
evident in 2 of our cases. This served as the 
only clue to the underlying injury in the 
anteroposterior projection (Fig. 3, 4 and B; 
and 44). 

The fractures in the present series in- 
volved bone within the quadrilateral sur- 
face described above (Fig. 1, 4 and B). 
This plate of bone lies in an anteroposterior 
plane and is, therefore, parallel to the cen- 
tral beam when an anteroposterior roent- 
genogram is obtained. On the roentgeno- 
gram in this projection the quadrilateral 
surface is seen on edge as the ilioischial line 
(Fig. 2; 3, A and B; 44; 54; and 64). In 
the absence of displacement, it 1s, there- 
fore, unlikely that fractures of the quadri- 
lateral surface will be evident on the an- 
teroposterior roentgenogram. (This situation 
is analogous to the inability of visualizing 
linear, non-depressed lateral skull fractures 
on the anteroposterior roentgenograms of 
the skull) In the lateral projection, al- 
though the quadrilateral surface is seen ez 
face, there is superimposition of the op- 
posite side and considerable scattered ra- 
diation from the thickness of the body part. 
The resultant film detail is insufficient to 
visualize the fracture. When the pelvis is 
placed in the posterior oblique projection, 
although the dependent quadrilateral sur- 
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Fic. 3. Case 1. (4 and B) Anteroposterior view of the pelvis. Obturator internus sign positive (arrowheads). 
Arcuate and ilioischial lines are normal. Roentgenographic z is normal. (C) Posterior oblique view. Fractfire 
extending from acetabular notch through quadrilateral surface. 


face is seen only partially ez face, it is free 
of overlying structures and fractures may 
be visualized. 


DISCUSSION 


A single anteroposterior view of the 
pelvis does not permit an accurate ap- 
praisal of the extent or location of the 


pelvic fractures. As is shown by the present 
series, fractures of the acetabulum may not 
even be visualized in this view.*? In a re- 
view of fractures involving the floor of the 
acetabulum, Pearson and Hagadon* found 
that 29 per cent of such fractures were not 
apparent on the initial roentgenograms. 
Our experience would suggest that this 


IOO 





Fic. 4. Case 11. (4) Anteroposterior view of the pelvis. Obturator internus sign positive (arrowheads). 
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Arcuate and ilioischial lines are normal. Roentgenographic u is normal. (B) Posterior oblique view. Frac- 
ture present extending from acetabular notch through quadrilateral surface. 


percentage could have been considerably 
reduced by obtaining posterior oblique 
views of the side in question. Knight and 
Smith* have stated that in theory, oblique 
and lateral roentgenograms of the pelvis 
should be obtained in the evaluation of 
pelvic trauma, but in practice, severe pain 
and discomfort frequently preclude the 
necessary turning of the patient. In any 
case, when the anteroposterior view of the 


pelvis and multiple views of the hip are 
unrevealing, every effort should be made 
to obtain the appropriate posterior oblique 
view of the pelvis in an attempt to disclose 
otherwise occult fractures of the acetabu- 
lum. Consideration should be given to the 
practicality and advantages of obtaining 
the frog-leg view of the hip with the pa- 
tient in the posterior oblique position. 
Although this has the disadvantage of re- 





Fic. 5. Case 111. (4) Anteroposterior view of the pelvis. Vague radiolucency seen in right acetabular region. 
(B) Anteroposterior tomogram. Fracture present extending through the quadrilateral surface. 
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Fic. 6. Case 1v. (4) Anteroposterior view of the pelvis. Vague radiolucency seen in right acetabular region. 
(B) Posterior oblique view. Fracture present extending through the quadrilateral surface. 


quiring a second exposure for the demon- 
stration of both sides, it offers the advant- 
age of a more thorough and accurate as- 
sessment of the acetabulum without limit- 
ing the evaluation of the proximal femur. 
The treatment of undisplaced central 
acetabular fractures is usually a short 
period of traction, approximately 1 week, 
followed by 6 to 8 weeks of non-weight 
bearing."?* The results are almost uni- 
formly satisfactory and delayed complica- 
tions, i.e., degenerative arthritis, are rare. 


SUMMARY 


Four cases of occult central acetabular 
fractures are presented. 

The oblique plane of the fracture line 
and the lack of displacement of the fracture 
fragments made the fractures difficult or 
impossible to visualize in the anteroposter- 
ior projection. The posterior oblique pro- 
jection placed the fracture line perpendicu- 
lar to the x-ray beam and, therefore, evi- 
dent on the resultant roentgenogram. In 
the 3 cases in which this view was obtained, 
the fracture was disclosed. In the fourth 
case the fracture was demonstrated by 
tomography. 

In order to improve the roentgeno- 
graphic assessment of pelvic trauma, con- 


sideration should be given to obtaining 
posterior oblique views of the pelvis as a 
matter of routine. 


Lee F. Rogers, M.D. 
Department of Radiology 
Northwestern University 
303 E. Chicago Avenue 
Chicago, Illinois 60611 
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VERTICAL FRACTURE OF THE SACRAL ALA* 


SIGNIFICANCE OF NON-CONTINUITY OF THE ANTERIOR 
SUPERIOR SACRAL FORAMINAL LINE 


By CURTIS H. NORTHROP, M.D.,t ROSS T. ETO, M.D.,f and JOHN W. LOOP, M.D.$ 


SEATTLE, WASHINGTON 


THE reported incidence of fracture of 
the sacrum in association with fracture 
of the pelvic ring ranges from 4 to 74 per 
cent.'? The majority of these are vertical 
fractures of the sacral ala involving the 
first and second sacral foramina. An excel- 
lent assessment of sacral fractures by 
Bonnin emphasized the neurologic conse- 
quences of such a fracture.! Reviews by 
Pelletier? and by Dunn and Morris? an- 
alyzed the bio-mechanics of pelvic frac- 
tures. 

In practice many of these fractures are 
missed. Reports conflict in the literature 
as to the proper roentgenographic tech- 
nique to promote their detection. The au- 
thor of an acknowledged textbook of the 
radiographic diagnosis of trauma claims 
that the diagnosis is best determined in the 
lateral projection.” This was at variance 
with our experience. Thus a study of 
methods to improve the roentgenographic 
diagnosis to augment previous reports in 
the literature is considered desirable. 


METHOD 


Routine anteroposterior pelvic roent- 
genograms were reviewed in a series of 70 
consecutive patients filmed for various 
reasons. A point of interest in this study 
was the specific evaluation of the continuity 
of the anterior superior sacral foraminal 
line (Fig. 1). Observations on the random 
anteroposterior roentgenograms are pre- 
sented in Table 1. 

A similar analysis of 16 cases of a frac- 
ture of the sacral ala is tabulated in Table 


it. Lateral roentgenograms of the sacrum 
when available were reviewed. 

The diagnosis of fracture was considered 
convincing if at least one of the following 
was evident: (1) repeated demonstration 
of healing in serial anteroposterior views; 
(2) demonstration on special views such as 
angle projections perpendicular to the con- 
cavity of the sacrum; (3) tomographic 
demonstration; (4) recognition by both the 
original reporter and, independently, by 
à reviewer on any single roentgenogram. 
Four of these cases are reported in greater 
detail. 


REPORT OF CASES 


Case 1. D.H., a 35 year old female pedestrian, 
sustained left femur, left tibia and fibula frac- 





Fic. 


1. This random normal anteroposterior pelvic 
roentgenogram typifies the symmetric appearance 
of the frequently visualized first, second and third 
anterior superior sacral foraminal lines. White ar- 
rows outline the left third anterior superior sacral 
foraminal line. Black arrows outline the right first 
anterior superior sacral foraminal line. 
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TABLE I 


ANALYSIS OF ROUTINE PELVIC ROENTGENOGRAPHY 























Visualized Per Cent : ENT Per Cent 
Contour Visualized Discontinuity Discontinuity 

Right . 

ist ASSFL* 69 99 o o 
2nd ASSFL 67 96 o o 
3rd ASSFL 55 79 o o 
4th ASSFL 16 23 o o 
Left 

ist ASSFL 69 99 I I 
2nd ASSFL 67 96 I I 
3rd ASSFL 5I 73 o o 
4th ASSFL 15 21 o o 


* Anterior superior sacral foraminal line. 


tures, and bilateral pelvic ramus fractures when 
struck by a car (Fig. 2). A vertical fracture of 
the left sacral ala including a discontinuity of 
the left second anterior superior sacral foram- 
inal line was not identified initially. Supple- 
mentary projections of the sacrum with the 
x-ray beam angle perpendicular to the con- 
cavity of the sacrum as well as frontal tomog- 
raphy confirmed the presence of a fracture. 
Neurologic examination was compromised by 
the extensive left leg fractures, but no definite 
neurologic deficit was identified. Associated 
with the fracture of the sacral ala was an ipsi- 
lateral transverse process fracture of the fifth 
lumbar vertebra. 





Case rt. L.M., a 22 year old female driver 
with her lap seat belt fastened, sustained a mild 
cerebral contusion and facial injuries when her 
automobile was struck. Her main complaint 
was considerable pain in the region of the right 
sacroiliac joint posteriorly and this was asso- 
ciated with tenderness, but the neurologic 
examination was normal. Initial review of both 
pelvis and lumbosacral spine roentgenograms 
revealed no fracture (Fig. 3). In this setting of 
significant trauma with very specific focal 
symptoms and pliysical findings, additional 
roentgenographic evaluation was performed. 
Sacral views with various degrees of angulation 
were not helpful. Frontal pluridirectional to- 


"lABLE II 


ANALYSIS OF SACRAL FRACTURE CASES 














Visualized Per Cent Discontinuit Per Cent 
Contour Visualized y Discontinuity 
Right. 
1st ASSFL* 15 94 2 12 t 
and ASSFL 16 100 6 37 
3rd ASSFL 12 75 4 25 
4th ASSFL 3 19 o o 
Left 
ist ASSFL 15 94 7 44. 
and ASSFL 16 100 9 56 
3rd ASSFL 12 75 6 37 
4th ASSFL 3 I9 o o 





* Anterior superior sacral foraminal line. 
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Fic. 2. Case 1. A standard pelvic roentgenogram ex- 
emplifies a typical pelvic fracture involving the 
left sacral ala that can be accurately identified by 
noting the discontinuity of the left second anterior 
superior sacral foraminal line (black arrow). Also 
present are bilateral pubic ramus fractures and ipsi- 
lateral fifth lumbar transverse process fracture 
(white arrows). 


mography confirmed the diagnosis (Fig. 4). 
Further evaluation was unnecessary and she 
was asymptomatic on follow-up at 6 weeks. 


Case ut. K.L., a 52 year old male, was as- 
saulted and found unconscious with multiple 
rib and scapular fractures. Two days later on 
régaining consciousness he complained of left 
hip pain, and tenderness was noted over the 
left sacroiliac joint. Neurologic examination 
revealed decreased sensation on the lateral as- 
pect of the left foot and an absence of the deep 
tendon reflex at the left ankle. No sacral frac- 
tures were initially identified on standard pelvic 
roentgenography on angled projections of 
the sacrum (Fig. 5). The presence of a marked 
amount of bowel gas overlying the sacrum 
obscured the bone architecture. Frontal pluri- 
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directional tomography simply and unequivo- 
cally identified the fracture of the sacral ala in- 
volving the left first and second anterior supe- 
rior sacral foraminal line (Fig. 6). No other 
fractures or dislocations were identified, even 
on follow-up filming that demonstrated healing 
of the fracture of the left sacral ala. 

Three months later he developed new com- 
plaints of severe low back pain and on re- 
examination new findings suggested a left 
first sacral nerve root lesion. Lumbar myelog- 
raphy revealed an extradural compression of 
the left first sacral nerve root overlying the 
fifth lumbar disk space. At surgery fragments 
of the fifth lumbar disk were identified com- 
pressing the left first sacral nerve root. 


Case 1v. A.T., a 30 year old male, jumped 3o 
feet in a suicide attempt. His principal i injuries 
were pelvic ring fractures involving the left 
acetabulum and left iliac wing, plus bilateral 
pelvic ramus fractures. A vertical fracture of the 
right sacral ala involving the first and third 
anterior superior sacral foraminal line was not 
initially identified, but was confirmed on 
follow-up films and on review of the original 
film. Initial neurologic examination was re- 


ported as normal, but on identifying the frac- 
ture, careful repeat neurologic examination re- 
vealed a decreased deep tendon reflex at the 
right ankle and decreased sensation in the area 
supplied by the right third sacral nerve. These 
abnormalities resolved over the next several 
weeks. 





! , 

Vos 4 i 
A 078 
3. Case 11. 


Fic. 3 A standard pelvic roentgenogram 
presents a more difficult diagnosis. A sacral frac- 
ture can be suspected from the altered contour of 
the right anterior superior sacral foraminal line but 
absence of other pelvic fractures as well as over- 
lying bowel gas may prevent correct diagnosis. 
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RESULTS 


The frequency of adequate bilateral 
visualization on routine pelvic roentgeno- 
grams of the anterior superior sacral fo- 
raminal line ranges from 75 per cent for the 
third sacral foramina to 99 per cent for the 
first sacral foramina. This frequency is 
sufficiently high to be useful. The anterior 
superior sacral foraminal lines are sym- 
metric except for rare exceptions. In only 
I case, not related to fracture, was a dis- 
continuity in this contour identified, which 
on subsequent films proved to be a super- 
imposition of structures including the pos- 
terior aspect of the ipsilateral sacroiliac 
joint. 

At least 1 anterior superior sacral fo- 
raminal line was disrupted in each of the 16 
cases of vertical fractures of the sacral ala. 
In typical difficult cases, particularly with 
extensive overlying bowel gas, frontal 
tomography of the sacrum proved to be 
the most expeditious method to confirm a 
fracture. Certain pelvic ring fractures such 
as those in the ipsilateral pelvic rami 
(11/16) as well as fractures of the ipsilateral 
transverse process of the fifth lumbar ver- 
tebral body (7/16) are frequently associ- 
ated with sacral fractures. Their presence 
should stimulate close investigation of the 
anterior superior sacral foraminal line. 

Only 6 patients with sacral fractures had 





Fic. 4. Case 11. A frontal pluridirectional tomogram 
of the sacrum clearly demonstrates discontinuity 
of the right second arterior superior sacral forami- 
nal line (white arrow). 
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Fic. 5. Case m1. An anteroposterior roentgenogram 
of the sacrum with central ray perpendicular to 
the concavity of the sacrum is difficult to evaluate 
because of overlying bowel gas. 


roentgenography of the sacrum in the lat- 
eral projection, supplemented in 2 by lat- 
eral pluridirectional tomography. No frac- 
tures in this series were identified by evalu- 
ation of the lateral roentgenograms of the 
sacrum. 


DISCUSSION 


The presence of multiple injuries in the 
traumatized patient often prevents optimal 
clinical evaluation for both sacral fracture 
and for associated sacral nerve injury. A 
discussion in detail of the neurologic 
evaluation is beyond the scope of this 
paper and the reader is referred to the ex- 
cellent discussion by Bonnin.! Case iv 
clearly supports Bonnin’s contention that 
the neurologic injury is not recognized be- 
cause of inadequate examination. Once the 
sacral fracture is identified, attention 
should be directed towards a more thorough 
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Fic. 6. Case m1. On a frontal pluridirectional tomo- 
gram of the sacrum, a fracture of the left sacral 
ala is identified by the discontinuity of the left 
first anterior superior sacral foraminal line (white 
arrow). The confusing overlying bowel gas present 
on the plain roentgenogram (Fig. 5) has been 
eliminated by tomography. 


neurologic examination. 

Cases r1 and mr are particularly note- 
worthy in that these were isolated frac- 
tures of the sacrum. In Case n the pa- 
tient's major complaint was related to this 
lesion. The utilization of tomography per- 
mitted conclusive diagnosis and appropri- 
ate management. In Case 111 the utilization 
of tomography confirmed the sacral frac- 
ture which may have accounted for the 
patient's initial symptoms. 

Meticulous attention to the continuity 
of the anterior superior sacral foraminal 
line will allow proper identification of most 
fractures of the sacral alae. In the setting of 
multiple trauma the roentgenologic diag- 
nosis is compromised often by the presence 
of urgent clinical problems, difficulty in 
positioning the traumatized patient, and 
the frequent association of paralytic ileus. 
When the clinical suspicion 1s high and 
routine pelvic roentgenography of the 
sacrum is inconclusive, the addition of 
frontal tomography will improve the diag- 
nostic accuracy. Contrary to reports in the 
literature, lateral filming with or without 
tomography is not as successful in identify- 
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ing the vertical fracture of the sacral ala. 


SUMMARY 


The importance of the evaluation of the 
continuity of the anterior superior sacral 
foraminal line was determined in a review 
of 16 vertical fractures of the sacral ala. 

On initial evaluation 11 of the 16 frac- 
tures (70 per cent) had not been identified. 
The results of analysis of 70 consecutive 
routine pelvic roentgenograms is reported 
with emphasis on the anterior superior sac- 
ral foraminal line. 

The value of tomography in the difficult 
case is emphasized. 

Reported in greater detail are 2 cases of 
isolated sacral fracture, heretofore con- 
sidered a rare lesion. 


Curtis H. Northrop, M.D. 
Department of Radiology 
Harborview Medical Center 
325 gth Avenue 

Seattle, Washington 98104 
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BONE CHANGES IN CONGENITAL BILIARY ATRESIA* 
RADIOLOGIC OBSERVATION OF 8 CASES 


By HITOSHI KATAYAMA, M.D.,t KEIJIRO SURUGA, M.D.,t TETSUAKI KURASHIGE, M.D.,¢ 
and TATSUYA KIMOTO, M.D.+ 


TOKYO, JAPAN 


ONGENITAL biliary atresia is one of 
the tragic diseases of infancy. Many 
reports have been published on operative 
procedures and their results,^5? but reports 
on complications of this disease are quite 
limited. Recently, we have noted an ex- 
traordinarily high incidence of cervical 
herniation of the lung in congenital biliary 
atresia. 
The following report concerns bone changes 
in 8 cases of biliary atresia encountered at 
Juntendo University Hospital. 


REPORT OF CASES 


All the roentgenograms of 38 cases of 
biliary atresia were reviewed and 8 cases 
were detected to have certain types of 
osseous abnormalities. They are listed in 
Table 1. Generalized demineralization of 
bones was seen in 30 cases out of 38 cases, 
but this change was intentionally excluded 
from this report because of lack of objectiv- 
ity. Laboratory data, dated close to de- 
velopment of radiologic abnormalities of 
the bones, are summarized in Table rr. 


Case 1. Y.K., 1 year old girl. She was a prod- 
uct of full term with birth weight of 3,250 gm. 
Neonatal period was unequivocal, but her stool 
had never been yellowish. Clinical examination 
at 2 months revealed jaundice and acholic 
stool. She was admitted to Juntendo University 
Hospital at 2.5 months and hepatoporto- 
jejunostomy with interposition of the jejunal 
loop was performed. She was re-admitted at 11 
months with pneumonia. 

Roentgenogram revealed marked generalized 
demineralization of bones with pencil line cor- 
tices and multiple minute fractures (Fig. 1). 


Case n. T.M., 1 year, 2 month old boy. 
He was delivered at full term with birth weight 


of 2,800 gm. Jaundice and acholic stool were 
present at 2 months and laparotomy was per- 
formed. This disclosed absence of extrahepatic 
biliary duct but no particular reconstruction 
could be performed. Massive hematemesis by 
rupture of esophageal varices was noted at I 
year and 2 months and he expired soon there- 
after. 

Roentgenogram showed irregularity in proxi- 
mal metaphyses of both humeri, suggestive of 
disturbance of enchondral ossification (Fig. 2). 


Case m. K.K., 5 month old girl. She was 
delivered at full term with birth weight of 
2,720 gm. Jaundice had been noted since birth. 
Biliary atresia was diagnosed at 3 months. Un- 
controllable pyothorax developed on the right 
before surgery could be performed and she ex- 
pired at 5 months. 

Roentgenogram showed square-shaped proxi- 
mal metaphyses of both femurs, which might 
indicate a disturbance of funnelization of the 
metaphyses (Fig. 3). 


Case 1v. T.M., 5 month old girl. She was a 
product of full term with birth weight of 3,200 
gm. She had been suffering from progressive 
jaundice, in association with acholic stool, since 
birth. Laparotomy was performed at 2 months 
and disclosed absence of extrahepatic biliary 
duct. Hepatoportojejunostomy with inter- 
position of jejunal loop was performed at ; 
months, because her jaundice had become pro- 
gressively worse. 

Roentgenogram at this stage showed irregu- 
larity in the proximal metaphyses of both hu- 
meri (Fig. 4). 


Case v. M.S., 1 year old girl. She was de- 
livered at full term with birth weight of 2,500 
gm. Jaundice developed at 1 month, with alter- 
nation of stool color, blue to acholic. Hepato- 
portojejunostomy (Roux en Y) and Talma's 
procedure were performed at 2 months. She was 


* From the Radiology Department,t Juntendo University School of Medicine, Tokyo Japan 113; and Department of Pediatric 
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Taste I 


ANALYSIS OF OSSEOUS ABNORMALITIES OF 8 CASES OF BILIARY ATRESIA 








Epi-metaphysis | Diaphysis 


Fracture Clinical Findings 





I yr. ? 


+++ 


Soft bones; hepatoportojejunos- 
tomy; expired at 1 yr. of age 


+++ 





-+ 


Laparotomy (2 mo.) expired at 1 
yr., 2 mo. (rupture of esophageal 
varices) 





3. KK. | F 


5 mo. 


Expired at 5 mo. (rt. pyothorax), 
no surgery 





5 mo. 


Interposition, enterostomy (5 mo.) 





I yr. 


+++ 


Hepatoportojejunostomy plus 
Talma’s procedure, expired 
at 1 yr. 


+++ 








Rib fractures, enterostomy 
(Roux en Y, 3 mo.) 








7 yr., IO MO. — 














re-admitted with severe pulmonary infection 
and expired soon after. 

Roentgenogram showed pneumonic consoli- 
dation in both lungs, irregularity in proximal 
metaphyses of both humeri, multiple rib frac- 
tures and thin cortices of the bones (Fig. 5). 


+++ 


Soft bones, spiculation of femur, 
hepatoportojejunostomy (Roux 
en Y), enterostomy, expired 

at I yr., 7 mo. 





Fracture of rt. femur, hypoplasia 
of patella, cholecystojejunostomy 
(Roux en Y, 7 mo.), thoracic 
duct drainage (8 mo.) 








Case vi. N.U., 3 month old boy. He was a 
product of full term with birth weight of 2,660 
gm. Brown colored urine, acholic stool and 
jaundice were noted by the mother 3 weeks 
after birth. Hepatoportojejunostomy (Roux en 
Y) was performed at 2.5 months. 











Taste II 

. LABORATORY DATA DATED CLOSE TO OSSEOUS ABNORMALITIES 
ae " i SES EET 

Case* | TP GOT GPT A-P LDH LAP D-B T-B TTT ZTT P Ca Na K Ci 
1. Y.K. 126 103 100 580 767 16.2 30.0 3.2 o.8 I.3 3.7 

2. T.M. 4-4 500 190 28 695 229 11.9 23.4 8.0 15.5 

3. K.K. 6.3 87 47 33.6 731 346 17.8 36.8 10.0 14.2 

4. T.M. 6.5 274 236 91.2 548 462 8.0 13.0 9.4 16.7 139 4.8 

s. M.S. 37.2 161 71 117.1 431 691 149 4.6 103 
6. N.U. 6.0 147 66 90.6 860 1018 $.4 9.1 

7. A.M. 4.2 116 $7 20.2 620 350 13.8 28.5 7.6 14.9 

8. M.S. "i 214 108 $8.6 460 316 .8 20.2 4.7 3.3 3.3 4.3 141 3.8 108 











* Cases are same as in Table 1. 
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Fic. 1. Case 1. Y.K., 1 year old girl. 
Anteroposterior view of both femurs shows 
marked decrease in bone density with pencil.line 
thin cortices and multiple minute fractures. Bone 

trabeculae show loss of definition. 


Roentgenogram showed fractures of the right 
ribs with some callus formation. There was no 
particular history of trauma to the thoracic 
cage (Fig. 6). 


Case vir. A.M., 1 year, 7 month old girl. 
She was a product of full term with birth weight 
of 3,550 gm. She had been suffering from jaun- 
dice since birth, with acholic stool. Hepato- 
portojejunostomy with enterostomy was per- 
formed at 4 months. She was re-admitted with 
deteriorated general condition and ileus at 9 





Fic. 2. Case u. T.M., 1 year, 2 month old boy. 

Anteroposterior chest roentgenogram shows ir- 

regularity in proximal metaphyses of both humeri, 
better demonstrated on the right (arrows). 
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Fic. 3. Case ur. K.K., 5 month old girl. 
Anteroposterior view of both hips shows square- 
shaped femoral necks (arrows). 


months. Ileus was treated operatively. Final 
admission was at I year and 7 months with 
marked deterioration of general condition. She 
expired despite extensive supportive treatment. 

Roentgenogram of autopsy specimen was 
available and it showed thin cortices of femur 
with periosteal elevation and spiculations (Fig. 
7). Further details of this case will be reported 
elsewhere. 


Case vit. M.S., 7 year, 10 month old girl. 
She was a product of full term with birth 
weight of 2,460 gm. Jaundice and acholic stool 
were noted by her pediatrician at 2 months. 
Laparotomy was performed and extrahepatic 
biliary atresia was confirmed (type A Gray and 
Skandalakis'). Cholecystoduodenostomy and 
sublingual drainage of thoracic duct were per- 
formed at 7 and 8 months, respectively. Her 
postoperative course had been uneventful until 





Fic. 4. Case 1v. T.M., 5 month old girl. 


Anteroposterior chest roentgenogram shows 
slight irregularity in proximal metaphyses of both 
humeri (arrows). There is loss of definition of zone 
of provisional calcification. 





Fic. 5. Case v. M.S., 1 year old girl. 
Anteroposterior chest roentgenogram shows 
pneumonic consolidation in both lungs, cardio- 
megaly, irregularity in proximal metaphyses of 
both humeri, multiple rib fractures and thin 
cortices of the bones. 


March 16, 1971, when she was re-admitted with 
epi- and subdural hematoma. During her sec- 
ond hospitalization, a fracture of the right fe- 
mur was found incidentally without any par- 
ticular traumatic history. 

Roentgenogram showed oblique fracture at 
distal shaft of the right femur with thin cortices 
and coarse bone trabeculae (Fig. 8). 


DISCUSSION 


Although osteoporosis is not specific for 
liver diseases, it is a well known fact that 
osteoporosis may develop as a compensa- 
tory reaction to a systemic protein deficit 





Fic. 6. Case vr. N.U., 3 month old boy. 
Anteroposterior chest roentgenogram 
fractures of right 6th and 7th ribs with some callus 
formation. 
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Fic. 7. Case vir. A.M., 1 year, 7 month old girl. 


Roentgenogram of autopsy specimen (left 
femur) shows thin cortices with periosteal spicula- 
tions. Bone trabeculae are coarse and thin. (With 
permission of Japanese Journal of Pediatric Sur- 
gery.) 


as a result of hepatic dysfunction. Biliary 
liver fibrosis develops more or less in biliary 
atresia, with resultant growth retardation, 
muscle atrophy, anemia, hypoproteinemia 
and other deficiency symptoms.”:*!° There- 





Fic. 8. Case viri. M.S., 7 year, 10 month old girl. 

Anteroposterior view of both femurs shows 
oblique fracture of distal shaft of right femur. 
Cortices are thin and bone trabeculae are coarse. 
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fore, it is easy to understand why osteo- 
porosis occurs frequently in biliary atresia. 
In our series, we found 30 cases out of 38 
cases with biliary atresia who showed roent- 
genographically visible osteoporosis. 

On the other hand, ricketic changes may 
occur in liver diseases with or without 
roentgenologic manifestations of abnormal 
enchondral ossification at the metaphyses. 

Lelong et 2/74 reported 17 observations 
in infants showing 4 significant anomalous 
manifestations: premature birth; prolonged 
jaundice; subacute pneumonitis; and rick- 
ets with prolonged osteomalacia. They 
also pointed out that bone changes could 
present 2 aspects: rickets, and total damage 
of skeleton characterized by decrease of the 
osseous denseness, irregular frame, broad- 
ening of the medullary cavity, and thinning 
of the cortices. 

The occurrence of rickets is frequent in 
the course which lasts longer than 4 months 
(7 observations in 10); and the second type 
of bone damage occurs in all cases after 6 
months. © 

In infantile hepatitis, occurrence of rickets 
is seen more frequently and earlier than in 
malformation of the biliary tract. Our cases 
show similar characteristics. 

Levin’ presented 2 cases of biliary atresia 
which caused 2 varieties of osseous dys- 
trophies. He described 2 distinct types of 
osseous abnormalities: one type is rickets 
with roentgenographic manifestations of 
poorly mineralized bowed bones, coarse 
trabecular pattern, increased depth of the 

epiphyseal cartilage, frayed cupped wid- 

ened ends of the diaphyses, coxa vara, genu 
valgum and triradiate pelvis; the second 
type is osseous dystrophy manifested by 
hypomineralized bone with ground glass 
appearance, -pencilline , thin cortices, 
widened medullary cavity; undertubulation 
of the diaphyses with box-like rectangular 
conforniation, normal or decreased depth 
of the epiphyseal cartilage and smooth thin 
zone of provisional calcification. 

Similar to the classification of Levin and 
Lelong of the bone abnormalities in hepatic 
diseases, our series could be divided into 3 
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types of manifestations: ricketic change of 
the metaphyses; osseous dystrophy mani- 
fested by marked demineralization of 
bones; and fractures. As shown in Table 11, 
our 8 cases showed impaired liver function, 
but there was no close relationship between 
occurrence of osseous abnormalities and 
severity of the hepatic dysfunction. This 
must be further investigated. 

Effective treatment of the osseous abnor- 
malities is not available. Administration 
of large doses of vitamins A and D has been 
suggested by some, but consistent response 
has not been obtained. Actually, vitamin 
D must be activated in the liver and kid- 
neys to regulate calcium metabolism. Thus, 
administration of vitamin D is probably 
not effective in biliary atresia, which dem- 
onstrates hepatic dysfunction of a certain 
degree. 


SUMMARY 


In reviewing 38 cases of biliary atresia, 
8 cases were detected to have osseous ab- 
normalities. 

We found definite generalized demineral- 
ization of bones in 3 cases, metaphyseal ab- 
normalities in 5 cases, and fractures in 4 
cases. Marked demineralization of bones 
was seen’ ‘in cases in which the clinical course 
was more 'than 1 year. 

No good correlation was observed be- 
tween osseous changes and severity of liver 
dysfunction. 


Hitoshi Katayama, M.D. 
Radiology Department 
Juntendo University 
School of Medicine 

2-1-1 Hongo, Bunkyo-ku 
Tokyo, Japan 113 
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PRIMARY TUMORS OF THE CLAVICLE 
AND SCAPULA* 
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ANDREW G. HUVOS, M.D.,t and NORMAN L. HIGINBOTHAM, M.D.$ 
NEW YORK, NEW YORK 


p?! MARY. tumors-of-the long-bones are 
well known and have been extensively 
described in the literature. Little, how- 
ever, has been written about the clavicle 
and scapula and no individual series of any 
size has been reported in the radiologic lit- 
erature, i 

Our purpose in reviewing these tumors 
was two-fold: (1) to try to establish the 
relative incidence of the various histologic 
types; (2) to attempt to differentiate them 
on roentgenologic grounds. 


MATERIAL AND METHOD 


All primary tumors at these 2 sites seen 
at Memorial Sloan-Kettering Cancer Cen- 
ter between 1930 and 1974 were reviewed 
from both pathologic and roentgenologic 
viewpoints. All cases with inadequate data 
were discarded. Metastatic lesions were ex- 
cluded. Solitary myeloma, however, was 
included. Eosinophilic granulomas and 
osteochondromas if multiple were also ex- 
cluded. All soft tissue tumors with second- 
ary involvement of bone were excluded. 
Two cases of synovial sarcoma were thus 
excluded. 

Approximately 4,000 tumors are listed 
in the Bone Tumor Registry. In view of the 
paucity of reports of any sizeable series of 
tumors in these 2 bones, the listings of the 
various tumors at these sites in Dahlin's? 
monograph and the Radiological Atlas of 
Bone Tumors? by the Netherlands Com- 
mittee on Bone Tumors were extracted. 
Dahlin’s monograph is based on approxi- 
mately 4,000 patients and the Atlas on 
3,000 cases. 


FINDINGS 
BENIGN TUMORS 


(Tables I and 11) 


True benign neoplasms of these 2 bones 
are much less common than malignant 
lesions,1/5:11.1416.20,28 Thus, of 17 true neo- 
plasms of the clavicle only 3 were benign. 
In the scapula, in the series, only 15 of 80 
lesions were benign. These figures are very 


Tables 1 to 1v show the distribution and numbers 
of the various types of tumors both benign and 
malignant in the clavicle and scapula. The individual 
figures are compared with those extracted from 
Dahlin’s monograph® and from the Netherland’s 
Committee on Bone Tumors. 


Taste I 


BENIGN TUMORS OF THE CLAVICLE 











Smith |Dahlin* Coren ands 
et al. Mayo on Bone 
MSKCC | Clinic Tumors! 
Chondroma o 2 
Osteochondroma 2x I o 
Non-ossifying 
Fibroma o o I 
Chondroblastoma o o o 
Osteoblastoma o o I 
Angioma I o o 
Tumor Like 
Aneurysmal Bone p 
Cyst 4 z 5 
Eosinophilic 
Granuloma 3 i I 
Fibrous Dysplasia I * I 
Solitary Bone Cyst 1 s I 
* Not Classified. 


_ * Presented at the-Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 24- 


( 27,1974. 


From the Departments of Diagnostic Radiology,t Pathology,t and Bone Service$ of Department of Surgery, Memorial Sloan- 


Kettering Cancer Center, New York, New York. 
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Fr. 1. Sessile osteochondroma of scapula. 


similar to those of Dahlin, who reported 1 
out of 24 clavicular lesions and 30 out of 56 
scapular lesions. 


OSTEOCHONDROMAS 


(Fig. 1 and 2) 
These were the commonest benign le- 


TABLE II 


BENIGN TUMORS OF THE SCAPULA 











Smith | Dahlin? ni 
et al. Mayo ot Bone 
MSKCC | Clinic | Tumors’ 
Osteochondroma 14 23 o 
Chondroma o 2 o 
Chondroblastoma I 3 o 
Osteoid Osteoma o 2 o 
Osteoblastoma o o I 
Tumor Like 
Aneurysmal Bone 
Cyst 2 = 3 
Fibrous Dysplasia I T = 
Eosinophilic 
Granuloma 6 rd I 
Solitary Bone Cyst I = I 














* Not Classified. 
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sions. They are relatively common in the 
scapula, which is one of the well-known 
sites for cartilage tumors. They varied in 
size, when seen here, but there was no be- 
nign tumor larger than 6 cm. The sites of 
involvement of the scapula with these 
tumors are characteristically at the supe- 
rior inferior angles and at the base of the 
acromion. These are the sites of the sec- 
ondary epiphyses and it is not surprising 
that this is where they should form. In this 
series there were only 2 osteochondromas 
of the clavicle and this bone represents a 
rare site for cartilage tumors. The ages 
of the patients with osteochondromas 
varied from 5 years to 61 years with an 


Fic. 2. Tomogram of pedunculated osteo- 
chondroma of scapula. 
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Fic. 3. (/4) Chondroblastoma of glenoid. Note well defined area of destruction. (B) Chondroblastoma of 


glenoid 5 years later, following curettage of lesion. Lesion well ossified and remaining well healed. 


average of 3o years. The average size of 
the tumors was 3 cm. 

Apart from osteochondromas of the 
scapula, all other benign neoplasms in this 
region are rare. 


CHONDROBLASTOMA 
(Fig. 3, 4 and B) 


There was only 1 chondroblastoma seen 
in this series and despite scattered reports 
in the literature, the scapula must be 
considered a rare site. 

More common than the benign neo- 
plasms, particularly in the clavicle, are the 
tumor-like processes, the aneurysmal bone 
cyst and eosinophilic granuloma. 


ANEURYSMAL BONE CYST 
(Fig. 4, 4 and B) 


There were 6 examples of aneurysmal 
bone cyst: 4 clavicular and 2 scapular. 
While these areas are not the most charac- 
teristic sites for these tumors, it is felt that 


the clavicle is not as rare a site as may ap- 
A review of the literature 
reveals several patients with lesions at this 
site. True giant-cell tumors are extremely 
rare in this bone and one should be sus- 
picious of the diagnosis of a true giant-cell 
tumor of the clavicle or scapula. It is far 
more likely to be, in fact, an aneurysmal 
bone cyst. All the aneurysmal bone cvsts 
of the clavicle were found in the acromial 
end and showed very characteristic ec- 
centric expansion with a thin cortical rim. 
A similar eccentric expansion was seen ih 
the scapula. Of interest is the fact that 2 
of the 6 patients with aneurvsmal bone 
cysts were over 60 years old. This is a very 
unusual age for the demonstration of this 
tumor. 


pear.!6:20,24,28,41 


EOSINOPHILIC GRANULOMAS 
(Fig. 5, 4 and B) 


These lesions, which are thought to be 
inflammatory in nature, are common in the 
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Fic. 4. Aneurysmal bone cyst of scapula. (4) Anteroposterior projection. (B) Lateral projection. Note the 





characteristic thin calcific shell overlying the area of destruction. 


pediatric age group but they may occur in 
older individuals. ™1416-18 The oldest patient 
in this series was 39. The lesions usually 
have a benign appearance with well-defined 
margins and occasionally beveled edges. 
However, on occasion, the lesions may ap- 
pear extremely destructive and there may 
be loss of cortical bone. In Figure 5 the 
original lesion of the clavicle was large and 
destructive, but the cortical rim was main- 
tained. The other lesions in this series 
showed similarly a benign appearance. 
In 2 of the 6 patients with eosinophilic 
granulomas the lesions disseminated with 
multiple lesions being visualized within a 
few months of the original presentation. 


ANGIOMA 


Angioma or hemangioma of the clavicle 
is a curiosity, but there are scattered re- 
ports in the literature.^1929.7 There was 
prominent periosteal spiculation but none 
of the classical honeycombing was seen 


with this lesion. One of the unusual features 
in this patient was the associated soft 
tissue mass. This led to an original mis- 
taken diagnosis of lymphoma at another 
institution, but review of all slides and a 
resected specimen showed a simple heman- 
gioma. 


MALIGNANT LESIONS 
(Tables 111 and tv) 


CHONDROSARCOMA 


This was the commonest malignant 
lesion. The shoulder is one of the classic 
sites for chondrosarcoma and it is not sur- 
prising that this headed the list of malig- 
nant tumors with a total of 24 cases. This 
is very similar to the findings in Dahlin’s 
series (Tables 111 and 1v). One of the most 
difficult diagnoses for the pathologist is the 
differentiation between a benign osteo- 
chondroma and a low grade chondrosar- 
coma. It is obviously impossible in the ma- 
jority of these cases for the radiologist to 
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be of assistance. Very minor changes may 
be the only indication of malignancy. One 
of the helpful features in the differentiation 
from a roentgenologic point of view is the 
size of the lesion. By and large, chondro- 
sarcomas are of a fair size when they initi- 
ally present and most benign cartilage tu- 
mors are small. There were very few chon- 
drosarcomas which were less than 6 cm. in 
size at the first examination. In a borderline 
case, obviously differentiation is very diffi- 
cult. Roentgenographically these lesions 
may only show the characteristic speckled 
or stippled calcification of the cartilage cap 
(Fig. 6), but occasionally there may be very 
little in the way of calcification or ossifica- 
tion. They may simply be destructive le- 
sions (Fig. 7) in which case roentgeno- 
graphically they are very difficult to differ- 
entiate from other malignant tumors (Fig. 
7). Periosteal reaction was not seen in any 
of the cases in this series. Twenty of the 24 
cases had primary chondrosarcomas. Four 
were secondary to multiple osteochon- 
dromata. 





pe 

Fig. 5. Eosinophilic granuloma of clavicle. (4) De- 
structive lesion with expansion of its superior 
marzin. Appearance rather simster. (B) Following 
curettage alone, the lesion healed completely and 
has remained healed. 
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Tase III 
MALIGNANT TUMORS OF THE CLAVICLE 
; | Netherlands 
=e lands 
Smith | Dahlin Committee 
et al. Mayo | div Bone 
MSKCC | Clinic Tumors 
Osteogenic | 
Sarcoma st S. l o 
Chondrosarcoma 2 5 | o 
R.C.S. 3 o I 
Ewing’s Sarcoma 2 6 I 
Myeloma 2 II * 
Fibrosarcoma o o | o 











* Not Classified. 
T 2 Post Irradiation. 


OSTEOGENIC SARCOMA 
(Fig. 8 and 9) 


There were 17 cases and this was the next 
most common of the malignant group. Of 
the 17 cases, 11 were primary and 6 were 
secondary. There were 4 postirradiation 
sarcomas and 2 Paget's sarcomas. There 
were 8 primary osteogenic sarcomas in the 
scapula compared with 20 primary chon- 
drosarcomas at this site. The differentiation 
between these 2 types of tumors may be ex- 
tremely difficult at times, especially since 
the age distribution is unusual for osteo- 
genic sarcoma. The average age was 33, the 
youngest patient being 12 and the oldest 68. 














TABLE IV 
MALIGNANT TUMORS OF THE SCAPULA 
Netherlands 
; - | 
io MC Committee 
dia ayo | on Bone 
MSKCC | Clinic "T'amorst 
Chondrosarcoma 24 20 II 
Ewing's Sarcoma 14 I2 5 
Osteogenic 
Sarcoma 12] II 3 
R.C.S. 6 4 o 
Hemangioendo- 
thelioma 5 o o 
Fibrosarcoma 3 5 3 
Myeloma I 4 | * 











* Not Classified. 
t 2 Paget’s Sarcoma. 2 Radiation Sarcoma. 
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died within a few months from widespread me- 
tastases. 


EWING’S SARCOMA 
(Fig. 11 and 12) 


The scapula was a relatively common site 
for Ewing’s sarcoma. The picture roent- 
genologically resembles that of this sarcoma 
in other bones. Destruction, either permea- 
tive or geographic, and soft tissue mass pre- 
dominated. Periosteal reaction was rare. 
Blastic changes were rare, but 1 dramatic 
case (Fig. 12) showed extensive blastic 
reaction. There were 14 cases in this series 
and this compares with 12 in Dahlin’s 
series. 


RETICULUM CELL SARCOMA 
(Fig. 13) 
A primary reticulum cell sarcoma of the 
bone is uncommon in this region. There was 





Fic. 6. Chondrosarcoma of large size of scapula. 
Note typical calcifications of chondrosarcoma. 
There were 3 other osteochondromas visible in the 
ribs. The patient had multiple exostoses. 


The mean age of patients with chondro- 
sarcomas was £o, with the youngest being 
16, and the oldest 69. The lesions in the 
clavicle were purely destructive. In the 
scapula there was usually a mixed pattern 
—lytic and blastic. In fact, the only bone 
lesion of the clavicle with new bone forma- 
tion was a chondrosarcoma. 


RADIATION-INDUCED OSTEOGENIC SARCOMA 


The development of osteogenic sarcoma 
following radiation therapy is now well 
documented.® 47:17:24 The criteria described 
for inclusion of a case as described by Cahan 
et al.* were present in 4 patients. 


Case 1. (Fig. 10, Æ and B) A 15 year old girl 
presented with a large rock-hard mass in the 
lower neck. She had been born with a cystic 
hygroma and had received an unknown amount 
of roentgen radiation. The hygroma was later 
partially resected when she was 9 years of age. J 
On admission here, she was found to have a Fre. 7, Chondrosarcoma of scapula. Large destruc- 
malignant tumor which roentgenographically tive lesion of coracoid process and soft tissue 
was very typical of an osteogenic sarcoma. She mass. No calcification within the lesion. 
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Fic. 8. Osteogenic sarcoma of scapula. Lesion pre- 
dominantly blastic. There are also areas of destruc- 
tion within it. 


a total of 9 cases and the roentgenographic 
pattern was essentially nonspecific with 
geographic destruction and permeation. 


HEMANGIOENDOTHELIOMA 


This extremely rare tumor was present 
in the scapula in 5 patients. The ages of the 
patients varied from Io years to 78 years, 
but 3 were in their 30s. The total expe- 


Fic. 10. Radiation-induced osteogenic sarcoma of 
clavicle. (/f) At the age of 9 years following an un- 
known amount of radiation to lower neck and 
shoulder for cystic hygroma. Note radiation 
changes in epiphysis and osteochondroma forma- 
tion. Clavicle is normal. (B) Six years later, mas- 
sive destruction of left clavicle with exuberant 
new bone formation. 


rience at this hospital of this tumor extends 
to approximately 20 patients. Adequate 
data on prognosis are still inadequate. The 
lesion is fully malignant and capable of 
dissemination and 3 of the patients have 
struction of the acromion process with associated died within Beers Of great interest A 
soft tissue mass. No new bone formation is seen Physician of 32 who had presented with a 
within the lesion. lytic lesion in his humerus elsewhere 5 





Fic. 9. Osteogenic sarcoma of scapula. Extensive de- 
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Fic. 11. Ewing’s sarcoma of scapula. Note associated 
destruction and permeative involvement of the 
scapula. 


years previously (Fig. 1477). This was diag- 
nosed as an aneurysmal bone cyst. The le- 
sion was curetted and packed with bone 
chips. A lytic lesion in the scapula was not 
treated. However, eventually the scapular 
lesion almost completely destroyed the 
scapula (Fig. 14, B and C) and a fore- 
quarter amputation was performed. The 
remainder of the skeleton at the time of 
amputation showed no abnormality. With- 
in a year of the amputation a lytic lesion 
developed in one rib. Since then, he has 
been followed elsewhere. Apparently he has 
not developed any further metastasis. 


4 


E 
Fic. 12. Ewing’s sarcoma of scapula with bulky mass 
and dense new bone formation (arrow). Note de- 


formity of upper chest wall by bulk of mass. Also 
note (arrow) large metastasis behind heart. 
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MYELOMA 


The scapula and clavicle are not rare sites 
for involvement in myelomatosis; however, 
as a site for solitary myeloma it was rela- 
tively unusual in our series and only 3 pa- 
tients are included. 


DISCUSSION 


The differential diagnosis between the 
various malignant lesions of the scapula 1s 
extremely difficult. Frequently one is able 
to indicate that it is a cartilage tumor 
and, because of destruction, that it is malig- 
nant. However, quite often the lesion might 
look benign on the roentgenograms and 
still represent an aggressive chondrosar- 
coma. Osteogenic sarcomas are much less 
common, but nevertheless they do occur in 
the scapula and may occur in older age 
groups than is usual with osteogenic sar- 
comas elsewhere. When there is prominent 
sclerosis, osteogenic sarcoma should be con- 
sidered, but more patients in this series had 
destructive lesions than productive ones. 
Malignant lesions of the clavicle are rare 
and differentiation between osteogenic sar- 
coma, chondrosarcoma and the round-cell 
tumors is excessively difficult. 





Fic. 13. Reticulum cell sarcoma of scapula. Large 
area of permeative destruction with loss of cortex. 
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Fic. 14. Hemangioendothelioma of humerus and scapula. (4) Destruction of upper humerus packed with 
bone chips in 1964. Lytic lesion in scapula. (B) Five years later massive destruction of scapula. Further 
destruction of upper humerus with pathologic fracture. (C) Roentgenogram of resected scapula showing 
the very extensive honeycombed destruction by the tumor. 


Age is, however, helpful in the differ- 
entiation of these tumors; thus, a de- 
structive lesion in the clavicle in a voung 
patient is more likely to be a round-cell 
tumor than an osteogenic sarcoma. In the 
scapula in a young patient the most likely 
diagnosis is an Ewing sarcoma, but reticu- 
lum cell sarcoma also has to be considered. 


Of interest is the fact that despite the size 
of some of these tumors in the scapula and 
clavicle, they very rarely crossed to involve 
the other bone. 

The only patients in this series who had 
both bones involved were those with radia- 
tion-induced sarcomas and hemangioendo- 
theliomas. Both these lesions were essenti- 
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aly multifocal. The portal of radiation 
treatment in lesions of the shoulder girdle 
usually includes both bones, and thus it is 
not surprising that when radiation sarcoma 
occurs, both bones are involved. 
Hemangioendotheliomas frequently may 
be localized to the bones of one extremity. 
There may even be skip areas. In the pa- 
tient described, it was quite obvious that 
there was disease in the scapula at the out- 
set. Another of the patients with hemangio- 
endothelioma of the scapula also showed 
involvement of the clavicle. Prognosis is 
poor, but patients with multiple lesions 
have been reported to have a better prog- 
nosis than patients with single lesions.” 


CONCLUSION 


While the statistical analysis of the 
tumors at the various sites is useful, it 
must be concluded that as primary neo- 
plasms of bone elsewhere, roentgenographic 
features are not specific and biopsy proof 
is necessary for most of these lesions. 


Julius Smith, M.D. 

Memorial Sloan-Kettering Cancer Center 
1275 York Avenue 

New York, New York 10021 


The authors wish to thank Dr. Gian D. 
Raggazoni for helping with translation. 
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VERTEBRAL AND COSTAL OSTEOCHONDROMAS 
CAUSING SPINAL CORD COMPRESSION* 


By JACK TWERSKY, M.D., E. GEORGE KASSNER, M.D.,f MICHAEL S. TENNER, M.D. t 
and ANTHONY CAMERA, M.D.1 


BROOKLYN, NEW YORK 


STEOCHONDROMAS (exostoses) of Faq" —— 


the vertebrae or posterior ribs are a 
rare cause of spinal cord compression, 
usually in individuals with hereditary mul- 
tiple exostoses (HM E).*' 

We have observed 3 children with this 
complication, 1 of whom had HME. 





REPORT OF CASES 


CasE 1. Solitary osteochondroma. C.F., a 12 
year old boy, presented with a 33 week his- 
tory of difficulty in walking, loss of equilibrium 
in both lower extremities, and fecal and urinary 
incontinence. Physical examination revealed 
spastic paraplegia and a sensory level at T6. 
Roentgenograms of the spine showed a calcified 
mass to the right of T4-6 and erosion of the ad- 
jacent vertebral bodies (Fig. 14). Myelography 
demonstrated a complete block at T4 (Fig. 1, 
B and C). At operation a bony mass (covered 
with a cartilaginous cap) was seen arising from 
the posterior portion of the right fifth rib and 
invading the bodies of T4, T5, T6 and T7. A 
decompression laminectomy was performed 
and the intraspinal component of the tumor 
was excised. Pathologic diagnosis of the intra- 
spinal and extraspinal tumor was osteochon- 
droma. The patient has made a complete 
neurologic recovery. 


Case 11. Solitary osteochondroma. K.R., a 13 





»— 


Fic. 1. Case 1. (4) An osteochondroma arises from 
the right fifth rib at the costovertebral junction, 
spreading the ribs and eroding the adjacent verte- 
bral bodies. (B and C) Myelograms. There is an 
extradural block at T4 displacing the spinal cord 
to the left and flattening it as seen in the lateral 
view. 


* From the Department of Radiology, State University of New York, Downstate Medical Center,T Brooklyn, New York; and the 
Department of Radiology, Brooklyn-Cumberland Medical Center, T Brooklyn, New York. 
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Fic. 2. Case 11. (4) A small osteochondroma arises from the posterior inferior surface of L4. Frontal roent- 
genograms showed that the bony mass was in the midline. (B) Myelogram. There is an extradural block at 
the level of the osteochondroma. (C) Sketch of the operative findings. The osteochondroma has com- 
pressed the nerve roots and displaced them posteriorly. 


year old boy, presented with a 9 month history 
of lumbar pain and bilateral sciatica. Physical 
examination revealed deep tenderness over the 
L4-5 region, limitation of straight leg raising 
and a positive jugular venous compression test. 
Roentgenograms of the spine showed a spur- 
like bony mass that projected into the spinal 
canal from the posterior inferior margin of L4 
(Fig. 24). Myelography revealed a virtually 
complete block at this level (Fig. 2, B and C). 
Laminectomy was performed and a bony mass 
capped with cartilage was excised. Pathologic 
diagnosis was osteochondroma. 


Case rn. Hereditary multiple exostoses. J.R., 
an 11 year old girl, presented with a 24 month 
history of progressive numbness and weakness 
of both lower extremities and urinary and 
fecal incontinence. The patient, her sister and 
father were known to have HME. On physical 
examination bony masses were palpable about 
the knees and wrists; roentgenograms revealed 
typical features of HME (Fig. 34). There 
was spastic paresis of both lower extremities 
and loss of pain and temperature sensation 
to the T2-3 level. Roentgenograms of the 
spine revealed an osteothondroma arising from 
the head of the left fourth rib which extended 


into the vertebral canal (Fig. 3, B and C 
Myelography revealed an extradural mass which 
produced a complete block at T4 (Fig. 3D). 
At operation the bony mass was seen to be 
growing through the intervertebral foramen 
and compressing the spinal cord (Fig. 3E). 
Laminectomy was done at T3-5 and the tumor 
was resected. The pathologic diagnosis was 





Fic. 3. Case rir. (4) Typical features of hereditary 
multiple exostoses (HME) in both lower extremities. 
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Fic. 3. (B) An osteochondroma arises from the left fourth rib at the costovertebral junction and extends 
cephalad and medially into the spinal canal. (C) Lateral tomogram. The osteochondroma elevates and 
erodes the left pedicle of T4. (D) Myelogram. Extradural block at T4. (E) Drawing of operative findings. 
The osteochondroma originates from the head of the lower rib and extends medially above the vertebral 
body through the intervertebral foramen which it has markedly enlarged to enter the spinal canal and 
compress the spinal cord. 
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Fic. 4. Adult male with HME; no neurologic abnormalities. (4) Frontal projection of L4. (B) Drawing of 
posterior elements of L4 with vertebral body rendered transparent. Small osteochondromas arise from the 
left transverse process and posterior arch. The osteochondroma of the posterior arch, which extends into 
the spinal canal, was clearly seen only on tomograms. 


osteochondroma. Six months after surgery the 
patient continues to have a spastic paraparesis; 
bowel and bladder function have returned to 
normal. 


DISCUSSION 


The precise incidence of vertebral and 
costovertebral osteochondromas is not 
known. About 3 per cent of solitary osteo- 
chondromas occur at these sites.” Vertebral 
and costovertebral osteochondromas have 
been said to occur in 7 per cent of indi- 
viduals with HME.! The true incidence 
may be considerably higher, since close 
scrutiny of the roentgenograms may be 
needed to detect them (Fig. 4, 4 and B). 

Osteochondromas can arise from any 
zone of endochondral bone formation. 
Tumors that cause spinal cord compression 
generally arise from posterior vertebral 
elements or from the heads of the ribs.’ 
Osteochondromas of costal origin may 
reach great size and cause marked verte- 
bral erosion without producing signs of 
spinal cord compression (Fig. 5). Osteo- 
chondromas arising from the vertebral 
bodies are much less common. Intracranial 
exostoses arising on the clivus or in the 
spheno-occipital synchondrosis have been 
described.* 

Spinal cord compression complicating 
osteochondromas has generally occurred in 
adolescents or young adults. Including 
this report, only 1 of 16 patients was older 
than 33 years; 6 were 10-15 years old, sug- 


gesting that signs of spinal cord compres- 
sion are particularly likely to appear in 
youngsters with HME when the adolescent 
growth spurt causes enlargement of a criti- 
cally positioned osteocartilaginous mass. 
Significant delay in diagnosis has been the 
rule; nevertheless, most patients have made 
adequate neurologic recoveries. 

Patients with HME often have extensive 
roentgenographic examinations of the ex- 
tremities but no roentgenographic examina- 





Fic. 5. Adult male; no neurologic abnormalities. A 
large solitary osteochondroma arises from the left 
Ioth rib at the costovertebral junction and erodes 
the oth, roth and 11th vertebral bodies. 
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tion of the spine. We believe that it is im- 
portant for individuals with HME to have 
baseline roentgenograms of the spine. 
Young patients should have rather fre- 
quent clinical evaluations and a careful 
neurologic examination at each visit. Be- 
cause the onset of neurologic damage may 
be insidious, we believe that vertebral and 
costovertebral osteochondromas that en- 
croach on the spinal canal should be ex- 
cised. 


SUMMARY 


Three children, one with hereditary mul- 
tiple exostoses (HME), had osteochon- 
dromas arising from vertebral body or pos- 
terior rib that caused spinal cord compres- 
sion. This complication has generally 
occurred in adolescents and young adults 
with HME. 

Baseline roentgenograms of the spine and 
repeated neurologic evaluations are indi- 
cated in young people with HME. 


Jack Twersky, M.D. 
Department of Radiology 
State University of New York 
Downstate Medical Center 
450 Clarkson Avenue 
Brooklyn, New York 11203 


The authors are indebted to Drs. W. E. 
Berdon and E. B. Schlesinger of Columbia- 
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Presbyterian Medical Center, New York, 
for permission to use Case 1, and to Drs. 
H. J. Hoffman and W. P. Bobechko of the 
Hospital for Sick Children, Toronto, for 
permission to use Case 1. The drawings 
were done by Mr. W. F. Davis of the De- 
partment of Medical Illustration and 
Photography. 
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NORMAL VARIATIONS AND LESIONS OF 
THE SPHENOID SINUS* 


By HEUN Y. YUNE, M.D., ROBERT W. HOLDEN, M.D., and JOHN A. SMITH, M.D. 
INDIANAPOLIS, INDIANA 


JA UDE range of normal variation is 
recognized in the development of the 
sphenoid sinus.!-5 On roentgenograms, some 
normal variations so closely simulate patho- 
logic entities that without proper clinical 
correlation they may be a cause of misdiag- 
nosis. 

Various diseases are found in the sphe- 
noid sinus which may involve the sinus 
either in primary or in secondary fashion. 
A wide spectrum of positive roentgeno- 
graphic signs is associated with many of 
these conditions, some of which are fairly 
characteristic of the lesion. 

From a collection of material encoun- 
tered during the past several years, a num- 
ber of illustrative cases were selected to 
demonstrate the role which radiology plays 
in the diagnosis of disease of the sphenoid 
sinus. 

This presentation is not meant to be a 
complete compendium of all conditions of 
the sphenoid sinus; rather, it is a concise 
demonstration of developmental varia- 
tions of the sphenoid sinus, some of which 
are definite congenital anomalies, others 
are normal developmental variations, and a 
few are examples of pathologic entities 
which these variations simulate. 


CLASSIFICATION OF THE DEVELOPMENTAL 
VARIATIONS 


For convenience, the developmental var- 
iation of the sphenoid sinus may be classi- 
fied into 3 categories; (A) aplasia and 
hypoplasia; (B) variation in septation; and 
(C) variation in aeration. 


A. APLASIA AND HYPOPLASIA 


Aplasia of the sphenoid bone is rare. 
The most frequently encountered aplasia 


is of the greater and the lesser wings, which 
is associated with pulsating exophthalmus 
on the side of the aplasia. Most of these are 
associated with neurofibromatosis. Aplasia 
of the sphenoid body is extremely rare, and 
this is usually associated with midline 
cleft of the face and the base of the skull. 
As a result, the meningeal structures herni- 
ate through such a cleft and present into 
the nasal or oral cavity (Case 1). Such a 
defect is clinically obvious soon after birth, 
but roentgenographic demonstration of the 
bony defect is much more definitive than 
the clinical estimation by observation and 
palpation. The presence or absence of brain 
substance within the herniated meningeal 
sac can be determined by the pneumoen- 
cephalogram or carotid angiogram. 


Case 1. Nasopharyngeal meningoenceph- 
alocele associated with aplasia of the sphenoid 
body and extensive midfacial cleft (Fig. 1). 


This is a newborn infant male who soon after 
birth was noted to have a large bulging cystic 
mass on the roof of the mouth associated with a 
widely cleft lip and palate. The mass filled the 
oral cavity. Transmitted pulse was felt on the 
surface of this mass. 


Hypoplasia of the sphenoid sinus may be 
an isolated condition due to the lack of 
sufficient aeration in the sphenoid body 
(Case 11), or a part of a complex midfacial 
and cranial base hypoplasia, such as Apert’s 
syndrome (Case 111). In isolated hypoplasia, 
it is quite frequently overdiagnosed as a 
diseased sinus and the patient is often sub- 
jected to multiple unnecessary diagnostic 
tests, even surgical exploration. This is be- 
cause of a resemblance of a small sphenoid 
sinus to a clouded sinus. The key to the 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 24- 


27, 1974. 


From the Department of Radiology, Indiana University Medical Center, Indianapolis, Indiana. 
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Fic. 1. Nasopharyngeal Meningoencephalocele. Case 1. 
(4) Anteroposterior, (B) steep Waters', and (C) lateral roentgenograms of face and anterior skull show 
a large "soft tissue mass" in the oral cavity, growing downward from the roof of the mouth (open arrows). 
Extensive midline facial and basal cranial cleft is noted on anteroposterior view (solid arrows on 4). 


proper diagnosis is the roentgenographic 
demonstration of a verv small but well- 
aerated sphenoid sinus. This is easily ac- 
complished by the use of thin-section to- 
mography of the sphenoid body. In this 
situation, the ingrowing walls of the sphe- 
noid sinus which have not expanded far 
enough to be in apposition with the bony 
cortex of the body of the sphenoid will be 
demonstrated. When the sphenoid hvpo- 
plasia is a part of a complex midfacial and 
cranial base anomaly, recognition of the 
condition is facilitated by the presence of 
multiple deformities in the adjacent struc- 
tures. 


Case 11. Isolated hypoplasia of the sphen- 
oid sinus (Fig. 2). 


This is a 33 year old white male who was re- 
ferred to us with a tentative diagnosis of either 
sinusitis, osteitis, or possible mass in the sphen- 
oid sinus. One year history of intermittent occi- 
pital headache relieved by analgesics, and a 14 
month history of a mild throbbing right fronto- 
temporal headache were given. One month 
prior to the examination given by the referring 
physician, the patient noted the onset of tinni- 
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tus. There was one episode of vertigo of an 
objective nature, lasting approximately 2 min- 
utes. This vertigo was not associated with other 
sensory or motor dysfunction or disturbance in 
consciousness. The outside roentgenographic 
examination of the sinuses was interpreted as 
showing sclerotic disease of the sphenoid sinus 
that could be osteitis, osteoma, or osteochon- 
droma. Subsequent complete diagnostic work- 
up was essentially negative for organic disease. 


Case ir. Zpert's syndrome (Fig. 3). 


This is a 17 year old white female who was 
born with Apert's syndrome. Multiple congeni- 
tal anomalies, including anomalies of the face 
with underdeveloped maxilla, zygoma and fore- 
head were noted. As a result, hypertelorism, 
proptosis, and cleft palate were present. There 
were multiple syndactylies of the hands and 
feet. History of multiple surgical procedures 
was given; 1956, cranioplasty; 1958, repair of 
the syndactyly; 1961, palatoplasty. Severe hy- 
poplasia of the maxilla has resulted in a mod- 
erate Class 111 dental occlusion. 


The hypoplasia of the sphenoid body 
without an equally proportioned reduction 
in the size of the sella may give rise to a 
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Fic. 2. Isolated Hypoplasia of the Sphenoid Sinus. Case n. 

(A and B) Routine lateral and submentovertex views of the sphenoid sinus show either a lack of aeration 
or diffuse clouding of the sphenoid sinus. (C and D) Submentovertex tomograms, and (E and F) antero- 
posterior tomograms of the sphenoid sinus clearly demonstrate very small but well-aerated sphenoid 
sinuses (arrows). An isolated oval loculus is noted on the anterosuperior midline (arrow on 7), outlined 
by its own cortical walls. 


false impression that the sella turcica is en- 
larged due to an intrasellar mass lesion 


(Case 1v). 


Case 1v. Pituitary eosinophilic adenoma 
(Fig. 4). 

This is a 37 year old white female with acro- 
megaly. Initial diagnosis of pituitary eosino- 
philic adenoma was made in 1969. Radiation 
therapy to the pituitary gland was administered 
in August, 1972. The chief complaint at that 
time was macroglossia, rhinorrhea, blurred 
vision, and occasional frontal midline headache. 
The patient noted continuous enlargement of 
her hands. The sella was noted to be enlarging 
continuously despite radiation therapy. Thy- 
roid function determination, cortisol, and visual 
field tests were all normal. Growth hormone was 
elevated. In January, 1974, subfrontal hypo- 
physectomy was performed with removal of a 
large quantity of semiliquid debris from the 
pituitary fossa. The histopathology was necrotic 
eosinophilic adenoma. 


B. VARIATION IN SEPTATION 


Ordinarily, there is a bony septum which 


divides the sphenoid sinus into the right 
and left sides. This septum is almost never 
on the midline. Occasionally, the septum 
may enclose a portion of the sphenoid sinus 
in such a manner that it may simulate an 
isolated sinus within the sinus (Case v). 

Case v. Variation in septation—sinus in 
sinus (Fig. 5). 

This is a 33 year old white female with chief 
complaint of nasal stuffiness associated with 
frontal headache. This was annually recurrent 
and worse in the late spring. The patient was 
clinically symptomatic at the time of this roent- 
genographic examination, but clinical examina- 
tion disclosed no sinus disease. 


An isolated loculus may be a small 
vesicle-like space within the septum or on 
the wall of the sphenoid sinus (see Case 11). 
If the isolated spherical or disk-like loculus 
within the sinus becomes clouded, it may 
mimic a large polypoid mass, a cyst (Case 
v1), or an expanding floor of the sella (Cases 
vil and vii). 
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Fic. 3. Apert’s Syndrome. Case m. 
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(4-C) Routine lateral, Caldwell’s, and submentovertex views of the facial region; (D) tomographic 
lateral, and (E and F) anteroposterior views show flat, scaphoid face due to hypoplasia of multiple mid- 
facial and basal cranial structures. Relatively small sphenoid body makes the sella appear abnormally 


large. 


Case vi. Mucous retention cyst (Fig. 6). 


This 28 year old woman presented with “‘in- 
tolerable” headache. Physical examination was 
not remarkable except for low grade fever. A 
brain scan was negative. Routine sinus roent- 
genograms revealed a density in the sphenoid 
sinus. This density was noted to have grown 
in size during the past 9 months. Tomography 
of the sphenoid sinus revealed a homogeneous 
well-marginated mass density within the sinus. 
The following day, the patient developed prop- 
tosis of the right eye. The patient subsequently 
had a transnasal sphenoid sinus drainage of a 
retention cyst. 


Case vit. Variations in septation with 
Sinusitis (Fig. 7). 


This is a 69 year old critically ill white male. 
He was a tremendously obese, known alcoholic 
who was admitted with acute renal failure 1 
week following left above-knee amputation. AK 
amputation was performed for a thrombosed 
popliteal aneurysm. Subsequently, multiple 
complications developed, such as aspiration 
pneumonia, acute and chronic pan-sinusitis, in- 
farction of the right colon, septicemia, and 
metabolic encephalopathy. The patient was 


also noted to have generalized severe arterio- 
sclerosis and an abdominal aortic aneurysm. He 
was confused, with a flaccid left upper extrem- 
ity and had xanthochromic spinal fluid. 


Case vii. Pituitary eosinophilic adenoma 
(Fig. 8). 


This is a 46 year old white male who de- 
veloped gradual acromegalic changes of his face 
and body during the past 15 to 20 years. Con- 
firmation of acromegaly was made by a fasting 
growth hormone value of 18 ng./ml., and a 
postglucose stimulation value of 13 ng./ml. at 
1 hour, and 15 ng./ml. at 2 hours. Roentgeno- 
graphic examination revealed an enlarged sella 
with mass extending into the sphenoid sinus. He 
denied any complaint of headache. The patient 
underwent transsphenoidal hypophysectomy 
which demonstrated extension of the pituitary 
mass into the sphenoid sinus, which was greater 
on the left. Histopathology was eosinophilic 
adenoma. 


Infrequently, the persistence of cranio- 
pharyngeal canal may be seen, which will 
mimic an isolated loculus within the sphen- 
oid sinus on submentovertex view (Case 
IX). 
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Fic. 4. Pituitary Eosinophilic Adenoma. Case 1v. 

(A) Plain lateral view of the sella-sphenoid sinus, (B) lateral midline tomogram, and (C) anteroposterior 
brow-up view during pneumoencephalography demonstrate marked expansion of the sella turcica en- 
croaching upon the sphenoid sinus, which is due to an intrasellar soft tissue mass causing pressure erosion 
on the tuberculum and dorsum sellae. Suprasellar extension of the pituitary mass is well seen on pneumo- 
encephalographic examination (arrow on B and C). 





Fic. 5. Variation in Septation—I. Case v. 

(4) Routine lateral, (B) modified Waters’ (transoral), (C) submentovertex views, and (D) tomographic 
lateral and (E) anteroposterior views of the sphenoid sinus demonstrate an oval loculus surrounded by its 
cortical walls in the right sphenoid sinus. It has the appearance of the shell of a bird's egg attached to the 
right lateral wall of the sphenoid sinus. (Courtesy: John H. Beveridge, M.D., Nashville, Tenn.) 
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Fic. 6. Mucous Retention Cyst. Case vi. 

(4) Lateral view of the sphenoid sinus in March, 1971, demonstrates sharply demarcated “water 
density” filling the entire floor of the sphenoid sinus. The surface of this demarcation is slightly undulating, 
but can be easily mistaken as air-fluid level (arrow). (B) Lateral roentgenogram of sphenoid sinus in De- 
cember, 1971. The homogeneous soft tissue density has now a smooth convex surface encroaching more into 
the sphenoid sinus space. (C and D) The lateral and anteroposterior tomograms of the sphenoid sinus 
demonstrate oval, well-demarcated water density occupying most of the sphenoid sinus space. Note that 
there is no destruction of the sinus walls or expansion. (Courtesy of George B. Pratt, M.D., Indianapolis, 


Ind.) 
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Fic. 7. Variation in Septation—II. Case vit. 

(A) Plain film lateral, (B) lateral tomogram on the right, and (C) left side of mid-sagittal plane, (D) an- 
teroposterior plain roentgenogram, and (E and F) anteroposterior tomograms of the sphenoid sinus demon- 
strate what appears to be a large unilateral expansion of the floor of the sella due to partial loculus of 
the right sphenoid sinus into a biconcave disk-like space, and the clouding of this loculated space by 
irregular mucoperiosteal thickening of chronic sinusitis (compare with Figure 8). Note intact floor of sella 
on F (arrow). 
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Fic. 8. Pituitary Eosinophilic Adenoma. Case vin. 

(4 and B) Routine lateral and submentovertex views demonstrate a well-marginated soft tissue mass 
within the sphenoid sinus (arrows on B), with seemingly intact sella. (C-E) Anteroposterior tomograms, 
and (F-H) lateral tomograms of the sella show this mass to be due to the unilateral expansion of the sella 
depressing and eroding the left floor down into the sphenoid sinus (solid arrows on D and G). Note still 
intact right margin of the floor of the sella (open arrows on D and F) and that the mass is not covered by 
cortical bone. 
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Fic. 9. Pacini Craniopharyngeal Canal. Case 1x. 

(4) Submentovertex and (B) lateral views of the sphenoid sinus demonstate cylindrical bony canal 
between the anterior floor of the sella turcica and the bony roof of the nasopharynx. Note that there is no 
recognizable pneumatization of the sphenoid body. On submentovertex view alone, one might mistake this 
centrally located radiolucency for an isolated, hypoplastic midline sinus (see Figure 2D). 
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Fic. 10. Variation in Aeration. Case x. 
Aeration of the sphenoid sinus may extend into 
its appendages. 
(4 and B) Aeration of the anterior clinoid 


processes. 


Case 1x. Persistent 


canal (Fig. 9). 


crantopharyngeal 


This child was noted shortly after birth to 
have difficulty feeding and mild respiratory dis- 
tress. Examination of the oropharynx revealed 
a cystic mass depressing the soft palate. This 
mass was partially resected at 2 weeks of age 
and the pathologic diagnosis of fibroid epithelial 
cyst was made. Leaking of clear fluid, presuma- 
bly cerebrospinal fluid, was noted for a few days 
after the operation. This ceased spontaneously. 
One year later the patient was readmitted. A 
tubular bony canal connecting the anterior por- 
tion of the sella turcica to the nasopharynx was 
noted on roentgenograms. On physical exami- 
nation, the mass was again apparent on the soft 
palate. A second resection of the lesion was then 
performed with the same pathologic diagnosis. 
Clinical diagnosis of nasopharyngeal meningo- 
cele was not substantiated. 
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C. VARIATION IN AERATION 


Variation in aeration ranges from mini- 
mal, and consequently a hypoplastic sinus 
(see Case 11), to extensive, with extension 
into the appendages of the sphenoid body, 
such as the anterior clinoid processes, the 
lesser wings, the greater wings, the ptery- 
goid plates, and the posterior clinoid pro- 
cesses (Cases x, X1, and x11). 


Cases x, XI, and xit. Variations in aera- 
tion (Fig. 10; 11; and 12). 

These are cases with complaints unrelated to 
the paranasal sinuses. Variations in aeration 
demonstrated here are purely incidental obser- 
vations. 


Recognition of extensive aeration is clin- 
ically important with the involvement of 
the sinus by a disease, as aeration of these 
appendages increases the chance of exten- 


Fic. 11. Variation in Aeration. Case x1. 
(4 and B) Aeration extension into the base of 
the left pterygoid process. 
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sion of the sinus disease to adjacent struc- 
tures. Asymmetric expansion of the sinus 
space may yield a false impression that the 
smaller side is diseased because of the 
relative increase in density due to a smaller 
volume of air. 


DISCUSSION 


Because of its deep location and ana- 
tomic relationship with many important 
deep facial and intracranial structures, the 
sphenoid sinus presents a unique problem 
in clinical diagnosis.'-^ Roentgenologic ex- 
amination is probably the most effective 
and definitive method in solving many of 
the diagnostic problems arising from dis- 
eases of the sphenoid sinus. 

In the roentgenologic evaluation of the 
sphenoid sinus it is essential to analyze the 
following points: (1) the location and integ- 
rity of the walls of the sinus; (2) the loca- 
tion, shape, and integrity of the septum; 
(3) the size of the sphenoid sinus and the 
presence of any space encroachment; and 
(4) the condition of the adjacent and con- 
tiguous structures. 

Advantages and limitations of the con- 
ventional roentgenographic views of the 
sphenoid sinus are well known. Among 
these, modified Waters’ view (transoral 
view) and submentovertex view, together 
with the lateral view will provide the essen- 
tial preliminary information, but these will 
not be sufficient for critical evaluation of 
the sphenoid sinus itself because of the 
superimposition of surrounding structures 
on the roentgenogram.'? For this reason, 
modern thin-section tomography plays an 
indispensable role by enabling an examiner 
to observe every small part of the sinus 
without superimposition of the surrounding 
structures. There are instances in which a 
disease has extended beyond the sphenoid 
sinus without roentgenographically demon- 
strable destruction of its walls. In such a 
case, especially when it has extended into 
the cranial cavity, angiography and pneu- 
moencephalography are very helpful. 

Above all, the most important first step 
in the roentgenologic examination of the 


Normal Variations and Lesions of the Sphenoid Sinus pos 





Fic. 12. Variation in Aeration. Case xu. 

(A and B) Aeration extension into the lesser 
wings (upper arrows) and greater wings (lower 
arrows on B). Generous aeration of the base of the 
pterygoid processes is also seen. 


sphenoid sinus is the knowledge of develop- 
mental variation which will enable the ob- 
server to recognize those normal variations 
which closely mimic pathologic entities 
roentgenographically, and separate them 
from a real disease.*'* 


SUMMARY 


1. A considerable amount of variation 
exists in the development of the sphenoid 
sinus. Classification of these variations for 
convenience in roentgenographic analysis is 
given. 

2. For a complete evaluation of the sphe- 
noid sinus, the routine sinus roentgeno- 
graphic series is not sufficient. If a lesion in 
the sphenoid sinus is suspected, unless the 
lesion is quite obvious on routine roent- 
genograms, thin-section tomography should 
always be obtained. 
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JOINT CHANGES IN IDIOPATHIC 
HEMOCHROMATOSIS* 


By JACK TWERSKY, M.D. 


BROOKLYN, NEW YORK 


ATEON arthropathy associated with 
idiopathic hemochromatosis has been 
well established?!" Furthermore, the 
joint symptoms and roentgen findings can 
precede the major signs of cirrhosis, diabe- 
tes, and brown skin pigmentation.? 

The radiologist can be the first to suggest 
the correct diagnosis on the basis of roent- 
genographic changes in the hands and 
large joints. 


REPORT OF CASES 


Case 1. V.B. is a 60 year old female with 


Q 


a 


biopsy proven hemochromatosis since 1953. 
For the past 10 years she has had pain and 
stiffness of both hands. For the past 5 years she 
has had pain in both knees and shoulders. 
Roentgenographic examination of the hands 
revealed abnormalities of all of the metacarpo- 
phalangeal (M-P) joints (Fig. 1, 4 and B). 
This was characterized by asymmetric joint 
space narrowing, eburnation of the subchondral 
bone (most prominent in the 2nd and 3rd M-P 
joints), and prominent osteophytes. Similar and 
less prominent findings were present in the (R) 
hand at the Ist interphalangeal (I-P), 2nd dis- 
tal I-P and 3rd proximal I-P joints, and in the 





Fic. 1. Case 1. (4 and B) Degenerative changes are present at all of the metacarpo-phalangeal joints. 
This is characterized by asymmetric joint space narrowing and prominent osteophytes. 


* From the Department of Radiology, State University of New York, Downstate Medical Center, Brooklyn, New York. 
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Fic. 2. Case 1. Left shoulder. There is flattening of 
the head of the humerus, with subchondral scler- 
osis and an irregular surface of the subchondral 
bone, similar to an aseptic necrosis. 


(L) hand at the 1st carpo-metacarpal joint. The 
(R) shoulder was unremarkable. The (L) 
shoulder had decreased joint space, irregularity 
of cortical border of humeral head with sclerosis 
and cystic change of the subchondral bone 
(Fig. 2). Both knees revealed chondrocalcinosis 
involving primarily the menisci, although the 
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articular cartilage of the (L) knee was also cal- 
cified (Fig. 3, 4 and B). 


Case r1. F.B. is a 64 year old male, who pre- 
sented with a 1o year history of arthritis of 
both hands and shoulders. For the past year 
there has been an increase in pain in both hands. 

Roentgenographic examination of both hands 
revealed abnormalities of all the M-P joints 
characterized by asymmetric narrowing of the 
joint spaces, and prominent osteophytes (pre- 
dominantly 2nd and 3rd M-P joints) (Fig. 4, 
A and B). Both shoulder joints had prominent 
osteophytes along the inferior margins of the 
humeral head and glenoid with sclerosis and 
cystic changes in the subchondral bone of the 
humeral head and glenoid (Fig. 5, 4 and B). 
Osteoarthritic changes were present in both 
knees. The (L) knee showed chondrocalcinosis 
of the menisci and articular cartilage (Fig. 6, 
A and B). 

On the basis of the roentgenograms, an 
unusual form of osteoarthritis, possibly idio- 
pathic hemochromatosis, was suggested. The 
patient was then admitted for further work-up. 
A liver biopsy revealed: “1. cirrhosis with mild 
fatty metamorphosis; 2. abundant hemosiderin 
pigment present in hepatic cells and in fibrous 
tissue;—Hemochromatosis."' 





Fic. 3. Case 1. (4 and B) Chondrocalcinosis is present bilaterally. This involves 
both the articular cartilage and the menisci, best seen in the (L) knee. 
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Fic. 4. Case 11. (4 and B) Degenerative changes are noted in the 2nd and 3rd metacarpo-phalangeal joints 
bilaterally. This is characterized by asymmetric joint space narrowing, irregularity of the subchondral 
cortex and unusually prominent osteophytes of the metacarpal heads. 


DISCUSSION 


Schumacher,! in 1:964, originally de- 
scribed a distinctive arthropathy associ- 
ated with hemochromatosis. The 2 cases 
he described had prominent involvement 
of both hands, predominantly the M-P 
joints, with minimal clinical and biopsy 
evidence of inflammation. Kra ef al., in 
1965, reported in detail a similar case with 
joint changes in the shoulders and elbows. 
They stated that osteoarthritis best fit the 
clinical picture, although generalized joint 
involvement of the large joints was un- 
usual. Hamilton eż al evaluated 32 pa- 
tients with hemochromatosis. They found 
clinical evidence of arthritis in 16. In 3 of 


these patients, Joint symptoms preceded 
the clinical diagnosis, although one of the 
major signs of hemochromatosis was pres- 
ent. In 2 others, the Joint symptoms pre- 
ceded all of the major signs of the disease. 
Hamilton e alë accurately described the 
roentgenographic findings in the hands as 
narrowing of the M-P (primarily 2nd and 
3rd) joints, with erosion and segmentation 
of the underlying bone, and sclerosis and 
cyst formation. Of the 16 patients 10 had 
the 
menisci, although the triangular ligament 
of the wrist, symphysis pubis, hip joints, 
and ankle joints were occasionally involved. 
In 1 patient from this group histologic 


chondrocalcinosis, usually involving 


I42 


Jack Twersky 


May, 1975 





Fic. 5. Case 11. (4 and B) Both shoulders reveal identical abnormalities. There are narrowing of the joint 
space and subchondral sclerosis and cyst formation; osteophytes are seen at the inferior margin of both 


joints. 


examination revealed crystals in rounded 
clumps in the synovial superficial layers. 
These had the characteristics of calcium 
pyrophosphate on polarized light micros- 
copy. The study of Hamilton eż alè was 
extended by Dymock eż al? to include a 
total of 63 patients. The incidence of ar- 
thritis (So per cent) and the clinical and 
roentgenographic findings were again con- 


firmed. 





Fic. 6. Case 11. (4 and B) Flattening of the medial tibial plateau and subchondral sclerosis are present 
bilaterally. Chondrocalcinosis of both articular cartilage and menisci in seen in the (L) knee. 


The high incidence of chondrocalcinosis 
has caused speculation concerning the re- 
lationship between iron and calcium de- 
position. Atkins ef al! compared the pre- 
viously reported group by Hamilton eż 
al? of patients with hemochromatosis 
arthropathy and chondrocalcinosis (I.H.) 
to a group of patients with idiopathic 
chondrocalcinosis (I.C.). Both groups had 
calcification of fibrocartilage, but the I.H. 
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group had a much higher incidence of cal- 
cification of hyaline cartilage. The dis- 
tribution of joint involvement was also 
different, the I.H. group involving primar- 
ily the M-P joints and wrists, but also 
numerous large joints, while the I.C. group 
had primarily hip, knee and lumbar spine 
involvement. However, Martel and co- 
workers” analysis of 19 patients with pseu- 
dogout revealed both hyaline and fibro- 
cartilage involvement, and severe osteoar- 
thritic changes in multiple joints, including 
the M-P joints. These were indistinguish- 
able from the changes seen in idiopathic 
hemochromatosis." 

'The exact role of iron in producing this 
arthritis has not been established. The 
incorporation of iron into bone and joint 
structures has been well studied. Past? in- 
jected rats with an iron-dextran complex. 
One hour after intravenous injection, iron 
was noted in the hypertrophic cartilage 
cells of the epiphyseal plates and small 
amounts of iron were present in newly 
formed trabeculae of the adjacent meta- 
physis. 

That high blood levels of iron can result 
in an arthropathy is corroborated by: 


(1) the high incidence of arthritis in pa- 
tients with idiopathic hemochroma- 
tosis; 

reports of clinical arthritis associated 
with transfusion hemochromatosis;?? 
a degenerative arthropathy occurring 
in Asiatic Russia (Kashin-Beck’s dis- 
ease), related to chronic ingestion of 
iron in drinking water.‘ 


(2) 
(3) 


In idiopathic hemochromatosis iron is 
present in the synovial fluid in the phago- 
cytic synovial lining cells, and in the articu- 
lar cartilage. However, no synovial in- 
flammation is present. These findings sug- 
gest that iron has a direct deleterious effect 
on the articular cartilage, causing irre- 
versible damage with resultant osteo- 
arthritis. Furthermore, iron may inhibit 
pyrophosphatase enzyme activity in car- 
tilage.? Pyrophosphatase hydrolizes pyro- 
phosphate to soluble orthophosphate. A 
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decrease in enzyme activity may permit 
precipitation of insoluble pyrophosphate 
crystals. This is compatible with Martel’s® 
suggestion that patients with pseudogout 
probably have a primary cartilage degen- 
eration with secondary chondrocalcinosis, 
rather than a primary disorder of calcium 
pyrophosphate precipitation. Iron can pre- 
sumably cause the same pattern of cartilage 
degeneration. The pattern of distribution 
of joint involvement remains unexplained. 


SUMMARY 


Two patients with idiopathic hemo- 
chromatosis and a distinctive arthropathy 
are presented. 

‘The joint findings are characterized by 
joint narrowing, prominent osteophytes, 
subchondral sclerosis and multiple lucent 
subchondral cysts, and chondrocalcinosis. 

The etiology of this arthropathy and its 
relationship to chondrocalcinosis are dis- 
cussed. 

Occasionally, patients may present with 
this arthropathy before the onset of the 
classical signs of idiopathic hemochroma- 
tosis. 


Department of Radiology 
State University of New York 
Downstate Medical Center 
450 Clarkson Avenue 
Brooklyn, New York 11203 
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ADVERSE REACTIONS TO INTRAVASCULARLY 
ADMINISTERED CONTRAST MEDIA* 


A COMPREHENSIVE STUDY BASED ON A PROSPECTIVE SURVEY 
By WILLIAM H. SHEHADI, M.D.t 


BYRAM, CONNECTICUT 


HE Committee on Contrast Media of 
The International Society of Radiol- 
ogy was established in 1969 during the XII 
International Congress of Radiology in 
Tokyo. 
The Committee has the following ob- 
jectives: 


I. Conduct a survey to determine the 
incidence of adverse reactions to con- 
trast media used in diagnostic ra- 
diology. 

2. Establish and maintain the organiza- 
tion for collecting, tabulating, and 
analyzing the data so obtained 

3. Stress the necessity of reporting the 
adverse reactions as they occur 

4. Isolate and evaluate predisposing 
causes leading to adverse reactions 

5. Stress the importance of the problems 
and complications arising as a result 
of, or inherent in the various radio- 
logic procedures utilizing contrast 
media 

6. Develop measures that will prevent 
and/or effectively treat these reac- 
tions. 


Radiologists in 30 teaching hospitals in 
the United States, Canada, Europe, and 
Australia are presently collaborating in a 
- prospective survey on adverse reactions to 
.intravascularly administered contrast me- 
dia used in diagnostic radiology. A pro- 
- spective study eliminates the flaws and 
.. Shortcomings of a retrospective survey and 
... should give much more complete data than 
a retrospective study. This is further en- 


hanced by the confidential manner in 
which the reports are treated, eliminating 
the possibility of useful information being 
withheld for medico-legal or other reasons. 

A report form (Fig. 1) designed for com- 
puter processing is completed on each pa- 
tient examined, whether or not an adverse 
reaction occurs. The form is simple and 
easy. to complete, recording considerable 
and varied information; each report is in- 
dividually, checked and verified for com- 
puter purposes. ` 

Items 1-3 are for identification 

4-9 are for history of possible predispos- 
ing causes of a reaction—allergy, previous 
reactions, patients condition 

10-11 method of examination, dose, and 
type of contrast media used 
12-16 are filled only when a reaction oc- 
curs. : 
Reactions are graded as: 

(1) Mild—no Rx needed 

(2) Moderate—Rx needed 

(3) Severe—hospitalization needed 

(4) Fatal. 


DATA COLLECTED AND RESULTS ` 


The data collected to date, from a total 
of 112,003 cases, have been studied in detail 
and the basic information obtained is pre- - 
sented: 

. Nonfatal reactions 

The incidence of nonfatal reactions is 
lower than is generally recognized (Table | 
I). For intravenous urography, the over-all 
incidence is 5.65 per cent, for intra-arterial 
studies the over-all incidence is 2.3 per 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 24- 


27, 1974. 


T Chairman, Committee on Contrast Media of the International Society of Radiology. Professor of Radiology, New York Medical 
. College; Director of Radiology; Westchester County Medical Center. 

At the national and international level, partial support has been received from the Food and Drug Administration (Contract 73-56 
and 223-74-3085), E. R. Squibb & Son, Canadian Association of Radiologists, Mallinckrodt Pharmaceuticals, Nyegaard & Co., Schering 
A.G. 
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CONFIDENTIAL INTERNATIONAL SOCIETY OF RADIOLOGY 
REPORT COMMITTEE ON SAFETY OF CONTRAST MEDIA 


Pilot Study-ADVERSE REACTIONS FROM INTRAVASCULAR CONTRAST MEDIA 
Physician: Date of Mo. Day Year 
























. Country: Hospital: | Examination 
2. Patient name Identification Date of 
or initial: Number: LL —  —.. Age: Birth: 

3. Sex OM OF Height: in. orcm.— — —— —. Weight: Ib... — orkg. 

4. PRETESTING: LlYes LINo 5. HISTORY OF ALLERGY: LiYes LlNo 
© At time of examination 6. PREMEDICATION: [1 Antihistamines 
C Other than immediately before O Steroids 
C intravenous O Calcium 
O Intra-arterial O Other 
[J intradermal O None 
LJ Subcutaneous 
REACTIONS TO TESTING: O Negative O Positive 





7. Adverse reaction to previously performed same examination — [] Yes O No 
if YES, has this examination been since repeated without adverse reactions? © Yes O No 
Previous adverse reaction to other examination? O Yes: C] No If YES, hasthis examination been since repeated without 
producing adverse reaction? O Yes O No Du 
Date of last Contrast examination: ——— o ~ —— LJ Within5 days (© Before 
8. Patient's condition: ©] Good O Fair . O Poor i : 
9. Indication for Examination: i 
10. Method of Examination: e iB 
* Cl Intravenous Urography: O Single Dose © Double dose’ O Drip Infusion 
QO Intravenous Cholangiography: C Single Dose C Double dose [O Drip Infusion 
C Peripheral Arteriography 
LJ Cerebral Angiography 























O Angiocardiography 
D] Aortography: [3 Thoracic C] Abdominal O Intravenous O Selective (specify). 
CI Venography 
C Lymptiography 
O Other (specify) 
11. Name of Contrast Medium used and Concentration: Total Volume used: ml 
'[] Single Injection : Largest single dose ml ` 
L] Multiple Injections Duration of Injection of largest single dose min 





12. IN CASE OF ADVERSE REACTION, PLEASE COMPLETE FOLLOWING: E 













ADVERSE REACTION: ` Onset: O during Injection L] after injection C] after leaving Dept. 
Severity of Reaction: 


L] Vascular pain at site of injection. 
E Flushing 








1 Drop in blood pressure 
LJ Ventricular Fibrillation 
[3 Cardiac Arrest. 
O Circulatory Collapse. 
UI Difficulty in Breathing. 
C Laryngeal Edema _: 
LI Pulmonary Edema 
LJ Pulmonary infarction 
C Neurologic Findings: [Convulsions C} Paralysis O Coma 























ECI Other. 
13. TREATMENT: D] Antihistamines ~ Cardiovascular D) Vasoconstrictors : 
[mi Corticosteroids O Calcium D Sedatives L] Other 
14. OUTCOME OF REACTION: Recovery: ^ C] partial C complete O death CI Autop 


15. SUSPECTED CAUSE OF REACTION: Related to: [] Primary Disease . C Contrast Medium 


È . : ‘OQ Technique of exam. L1 Unknown 
16. Additional Information: (Use separate paper) : a 





RETURN THIS . COPY. 


Fic. 1. Report form used in the survey. 
This is provided in triplicate and is completed on every patient having an intravascular administration 
of a contrast medium, whether or not a reaction occurs. The first copy goes to computer processing, ‘the 


second copy is retained in our files, and the third (bottom) copy remains in the files of the radiologist. 
. 


Vor. 124, No. 1 


Intravascularly Administered Contrast Media 


147 


TABLE I 


INCIDENCE OF REACTION TO VARIOUS INTRAVASCULAR EXAMINATIONS 











Total Number | Total Number 





Type of Examination Performed of Patients 
Examined 
Peripheral arteriography 2,187 
Cerebral angiography 73354 
Angiocardiography 3,310 
Aortography 11,399 
Venography 3,074 
Other (splenoportography, 
hepatography, etc.) 304 
Total vascular studies 27,628 
Total intravenous urography 81,278 
Total intravenous cholangiography 3,097 
Total intravenous and intra- 
arterial examinations 112,003 


of Patients Total Number | Incidence of 
with Reactions | 9f Reactions | Reactions 

54 96 2.47 
162 270 2.20 
47 67 1.42 
285 475 2.50 
88 146 2.86 
8 12 2.63 
644 1,066 2.33 
4,589 7,518 5.65 
313 541 IO.II 
5,546 9,125 4.95 





cent. However, for intravenous cholangiog- 
raphy, the incidence remains high: 12.6 
per cent single dose; and 8.16 per cent drip 
infusion, with an over-all incidence of 
IO.II per cent. 

A total of 5,546 patients (Table 11) had 
a reaction, two-thirds (3,640) of these pa- 
tients had a minor reaction which required no 
treatment. Approximately one-third (1,769) 
of the patients had reactions which re- 
quired treatment in the radiology depart- 
ment. Thirty-eight patients had reactions 
which were sufficiently severe as to require 
hospital inpatient treatment and care. The 
distribution and intensity of the most com- 





monly experienced reactions are shown in 
Table 111. 

2. Fatal reactions 

'There were 11 deaths recorded in our 
series: intravenous urography 6; intraven- 
ous cholangiography 1; venography 1; 
angiocardiography 2; cerebral angiography 
I. 
The first 8 are contrast medium deaths. 
The last 3 deaths may be related to the 
procedures in patients with severe under- 
lying disease, in whom death may have. 
been precipitated by the contrast medium 
studies. 

No pretesting was done in 7, pretesting 


Tase II 
SEVERITY OF REACTION TO INTRAVASCULAR CONTRAST EXAMINATIONS 











No RX 





RX RX Hospital Fatal 





"Type of Examination Total Number Missing 
erformed ot Patents rev cuc Um | ace prm ers ; Data 
with Reactions | Patients | Reactions | Patients | Reactions | Patients | Reactions | Patients | Reactions 
Peripheral arteriography 54 32 53 
Cerebral angiography 162 117 199 
Angiocardiography 47 I4 20 
Aortography 285 157 244 
Venography 88 56 85 
Other (splenoportography, 
hepatography, etc.) 8 4 7 
Total vascular studies 644 376 608 


Total intravenous urography 
Total intravenous chol- 
angiography 313 197 312 
Total intravenous and intra- 
arterial examinations 5,802 


4:589 





5,546- 
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Tase IHH 
DISTRIBUTION AND INTENSITY OF THE MOST COMMONLY EXPERIENCED REACTIONS 
] As a Per Cent 
Reaction No RX RX Hospital Total of Total 
Necessary Necessary Reactions 

Vascular pain at site of injection 157 44 o 201 2.30 
Flushing 695 395 o 1,090 12.47 
Urticaria ` 333 1,283 8 1,624 15.58 
Facial edema 31 187 10 228 2.61 
Nausea 2,553 387 o 2,940 33.66 
Vomiting 1,578 216 o 1,794 20.53 
Drop in blood pressure 30 64 1S 109 1.28 
Ventricular fibrillation o 8 3 II .16 
Cardiac arrest o o 9 9 .18 
Circulatory collapse o o 23 25 .29 
Difficulty in breathing 66 196 13 275 3.19 
Laryngeal edema o 31 5 36 .4I 
Pulmonary edema o o 6 6 .o8 
Pulmonary infarction o o o o oo 
Neurologic findings 

convulsions I 6 6 13 15 

paralysis o 2 6 8 .09 

coma o I T 2 .03 
Other 222 116 8 346: 3-97 





was negative in 2, and positive in 2 (ven- 
ography and intravenous urography). 


AGE DISTRIBUTION OF ADVERSE REACTIONS 
(Table 1v) 


The incidence of reactions is highest in 
the third and fourth decades (20-40 years) 
and lowest at either end of the age spec- 
trum. This is quite meaningful considering 
the clinical problems usually associated 
with the old and the very young. 


Taste IV 
AGE DISTRIBUTION OF THE INCIDENCE OF REACTIONS 















of Patients of 
with Reactions | Reactions 


of Patients 
Examined 





$71 
1,259 
1,373 
1,452 

891 
51546 

















. SEX DISTRIBUTION 
(Table v) 

The number of examinations in our ser- 
ies of 112,003 is practically equally divided 
between the 2 sexes. The incidence of ad- 
verse reactions is similarly divided (con- 
trast media exhibit no sex discrimination). 


ALLERGY AND THE INCIDENCE 
OF REACTIONS 


(Table v1) 


The over-all incidence of adverse reac- 
tions in patients with a history of allergy is 


TaBLe V 
SEX DISTRIBUTION 












Total Number | Total Number | Incidence 
of Patients 
Examined 





Sex 














2,710 
2,836 
5,546 


Female 






Vor. 124, No. 1 


Intravascularly Administered Contrast Media 


149 


TaBLe VI 


INCIDENCE OF REACTIONS IN PATIENTS WITH KNOWN HISTORY OF ALLERGY 
(AND RELATION TO SPECIFIC ALLERGENS) 








Total number of patients with allergy 6851 
Total number of patients with no reactions 6152 





Incidence of Reactions: 10.2 per cent 























Total number of patients with reactions 699 
T mU, ber | Total A be (3) (4) (7) 
‘otal Number ot. umber R e 6 5 8 
Type of Allergy of Patients of Patients Incidence of | Missing i x x ) RX an ai 
Examined with Reactions | Reactions Data Hospital 
Asthma 340 38 11.18 2 16 19 1 o 
Hay fever, grass—ragweed $52 57 10.33 2 37 18 o o 
Allergy, general (not specified) 2,065 270 13.09 2 152 109 6 o 
Penicillin 2,286 IJI 7.48 4 99 63 2 I 
Sulfa drug 449 35 3.88 2 18 1$ o o 
Seafood, shell fish 207 31 14.98 o 15 16 1 o 
Fruit, strawberry plant 225 ` 29 12.89 2 16 II o o 
Eggs, milk, chocolate 82 12 14.63 1 4 3 o o 
Morphine, codeine A 294 26 8.84 o 17 9 o o 
Barbiturates, sodium pentothal, 
phenobarbital, aminophyllin 95 9 9.47 1 5 3 o o 
Aspirin, salicylates 258 21 8.14 1 10 10 o o 





practically twice that of the general popu- 
lation. There were 6,851 patients with a 
history of allergy. Of these, 6,152 patients 
experienced no adverse reaction, while 699 
patients or 10.2 per cent had reactions of 
varying intensity (Column 5, 6, 7; Table 
v1). 

The risks in decreasing order are: (1) 
sea food and shell fish, 14.98 per cent; (2) 
eggs, milk, and chocolate, 14.63 per cent; 
(3) asthma, 11.18 per cent; (4) hayfever, 
10.33 per cent; (5) penicillin, 7.48 per cent. 


PRETESTING 


'The incidence of reactions in patients 
who were not pretested and in patients 
with negative results to pretesting was the 
same as that of the general population. 

Positive result to pretesting 1s a rare oc- 
currence. The majority of reactions which 
occur after the full dose of contrast material 
has been injected are minor and require no 
treatment. 

A total of 375 patients gave a positive 
response to the pretest. Upon completion 
of the injection of the full dose, 76 patients 
experienced no reaction whatever, 209 pa- 
tients had minor reactions which required 
no treatment, and 87 patients had moder- 


ate reactions which were treated while the 
patient was on the radiographic table. One 
patient needed hospital treatment. There 
were 2 deaths: 1 following intravenous 
urography; and 1 following venography. In 
addition, there were 5 other patients on 
whom the reaction to the pretest dose was 
sufficiently severe that the scheduled exam- 
ination was canceled. 

The practice of routine pretesting is rap- 
idly vanishing. It is considered to be of no 
significant value. 

The only pretests performed in our series 
were by the intravenous or intra-arterial 
injection of a small amount (o.5-1.0 ml.) 
of the contrast medium at the time of the 
examination. 

'The intradermal and subcutaneous pre- 
tests have completely vanished and not one 
such test was recorded in our series. 


INCIDENCE OF REACTIONS WITH HISTORY 
OF PREVIOUS REACTIONS 


(Table viz) 


A history of reaction to previous exam- 
inations is not a contraindication to re- 
examination. Only 16.16 per cent of pa- 
tients with a history of a reaction to the 
same previously performed examination 
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TaBLe VII 


INCIDENCE OF REACTIONS TO PRESENT 
AND PREVIOUS EXAMINATIONS 








Number of patients with previous 





reaction to same examination 1,714 
Number of patients with reaction 

to present examination 27] | 16.16% 
Number of patients with no reac- 

tion to present examination 1,437 | 83.84% 
Number of patients with previous i 

reaction to other examination 204 
Number of patients with reaction 

to present examination 44 | 21.57% 
Number of patients with no reac- 

tion to present examination 160 | 78.43% 





are likely to react upon repetition of the 
examination. This is only 3 times that of 
the general population. With a history of 
reaction to a previous different examina- 
tion, the reaction incidence is approxi- 
mately 4 times that of the general popula- 
tion. However, the number of cases in this 
group remains too small to be statistically 
significant. 


INCIDENCE OF REACTIONS TO BOLUS 
INJECTION (SINGLE AND DOUBLE 
DOSE) COMPARED WITH A 
DRIP INFUSION 


(Table vii) 


- The single bolus injection in intravenous 
urography is accompanied by a lower inci- 
dence of reactions (5.38 per cent) than the 
urographic drip infusion (7.06 per cent), 
which actually has a higher dose of con- 
trast medium. There is, however, no signifi- 
cant difference between a single and a 
double dose. 

On the other hand, the single bolus dose 
in intravenous cholangiography has a 
higher incidence of reactions (12.67 per 
cent) than the more slowly administered 
drip infusion (8.16 per cent) which actually 
contains the same dose of contrast medium. 
This is diluted to a relatively smaller total 
fluid volume (usually 100 ml.) than the 
urographic drip infusion (usually 300 ml.) 
which contains a larger dose of contrast ma- 
terial. 


William H. Shehadi 





May, 1978 


The larger urographic fluid volume, - 
among other factors not yet determined, 
may contribute to the higher incidence of 
reactions in drip infusion urography. 


RELATION OF INTECTION 
TIME TO INCIDENCE 
OF REACTIONS 


(Table 1x) 


In intravenous urography and vascular 
studies, rapid injection performed in less 
than 2 minutes, usually a few seconds to a 
minute, is accompanied by a lower inci- 
dence of reactions than when the injection 
is slow, 3 to 10 minutes. This is a reversal 
of the hitherto widespread practice of con- 
trast media administration. The trend in 
the direction of rapid injection is evidenced 
by the fact that the vast majority of the 
radiologists participating in our program 
are partial to the speedy injection of the 
contrast medium. 

However, the facts are reversed for intra- 
venous cholangiography. The rapid injec- 
tion of cholografin (iodipamide group) is 
accompanied by a high reaction incidence 
and considerable resultant toxicity. The 
slower injection results in a lower incidence 
of reactions and a greater safety margin. 
The optimal injection time is 10 minutes— 
whether by single dose or drip infusion. 


PREMEDICATION 


Premedication had no significant effect 
in decreasing the over-all incidence of ad- 
verse reactions. In selected cases, consid- 
ered to be high risk cases, it is quite likely 
that premedication is of help. 

Judging from the reports accumulated in 
our survey, premedication is not a routine 
or common practice. 

Prior to intra-arterial studies, sedation in 
some form is used on some of the patients. 

Antihistamines and steroids are perhaps 
the most commonly used drugs for pre- 
medication. The incidence of reaction is at 
the 5 per cent and 4 per cent level, respect- 
ively. 

: Premedication and the interaction of 
drugs, and their relation to adverse reac- 
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TABLE VIII 


COMPARISON OF INCIDENCE OF REACTIONS TO CONTRAST MEDIA-ROUTINE INJECTIONS AND DRIP INFUSION 














Total Number of 





Total Number of Incidence of 





























Patients Examined Patients with Reactions Reactions 
Intravenous Ürography 
single dose 57,347 3,022 5.27 
double dose 11,622 690 5.94 
Total Routine Dose 68 , 969 3,712 5.38 
drip-infusion 12,275 867 7.06 
Grand Total 81,244 l 4,579 5.64 
Total Number of Total Number of Incidence of 
. Patients Examined Patients with Reactions Reactions 
Intravenous Cholangiography 
single dose 1,318 167 12.67 
drip infusion 1,779 146 8.16 
Grand Total 3,079 313 IO.II 


tion call for a greater in-depth study than 
has so far been possible in this program. 
CONTRAST MEDIA UTILIZATION 


In our series of 112,003 examinations, 
72,923 were performed with contrast media 


of the renografin series, 17,033 examina- 
tions with the conray series, 12,746 with 
the hypaque series, and 4,667 with the iso- 
paque series. 

The remaining examinations were per- 
formed with “other” contrast media. 


TABLE IX 


RELATION OF INJECTION TIME TO INCIDENCE OF REACTIONS 











Total Number of 


Total Number of 


Incidence of 

















Patients Examined Patients with Reactions Reactions 

Intravenous Urography 

0-2 min. 60,654 3,094 5.10 

3-10 min. 18,603 1,385 7.48 

1I and over 2,021 IIO 5.56 
Total 81,278 4,589 5.65 
Intravenous Cholangiography 

0-2 min. 521 69 13.24 

3-10 min. 1,718 189 11.00 

11 and over 858 55 6.70 
-Total 3,097 313 IO.I5 
Vascular Studies (Intra-arterial) 

0-2 min. 26,924 626 2.33 

3-10 min. 660 ` 18 2.73 

II and over 44 — o o 
Total - 27,628 644. 2.33 
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From the data so far obtained, it is 
obvious that the administration of the 
methylglucamine group is accompanied by 
a smaller incidence of reactions than those 
with the higher sodium content. The io- 
thalamate group compares favorably with 
the methylglucamine group. The number 
of examinations with isopaque serles re- 
mains statistically relatively small. 


SUMMARY AND CONCLUSION 


Case reports on 112,003 patients ob- 
tained through a prospective survey have 
been studied and submitted to computer 
processing. The significant findings have 
been reviewed and their importance dis- 
cussed. 

'The following points are noteworthy: 
the value of pretesting is doubtful; and 
routine pretesting is not a recommended 
procedure. 

The constant readiness of a fully 
equipped emergency tray offers far greater 
security and assurance of patient safety 
than the unpredictable and unreliable re- 
sults of pretesting. 

The over-all incidence of nonfatal reac- 
tions is lower than has been previously in- 
dicated: 5.65 per cent for intravenous 
urography; and 2.33 per cent for intra- 
vascular studies. The incidence of fatal 
reaction (1 in 10,000) 1s higher than that 
reported on the basis of retrospective stud- 
les. This figure may or may not be dupli- 
cated in the next 100,000 examinations. 
The cause of death in some patients may 
be related to a combination of factors— 
primary disease, diagnostic procedure, and 
contrast medium. 

The over-all incidence of adverse reac- 
tions in patients with allergy is about twice 
that in the general population. The inci- 
dence of adverse reactions is highest in the 
third and fourth decades, and lowest at 
either end of the age spectrum. Incidence 
of reactions is equal in both sexes. History 
of reaction to previous examinations is not 
a contraindication to re-examination. The 
incidence 1s approximately 3 times that of 
the general population. 

Rapid injection rate, in intravenous 


William H. Shehadi 


Mav, 1975 


urography, is accompanied by fewer reac- 
tions than a slow injection rate. A slow 
injection rate in intravenous cholangiog- 
raphy is accompanied by fewer reactions 
than a rapid injection rate. 

It is anticipated that this program will 
continue, so that additional meaningful 
data and significant information will be 
accumulated. 

The members of our Committee are of 
the firm belief that this program will be- 
come the foundation of a permanent na- 
tional and international adverse reaction 
reporting system, thus meeting a great 
need. 

We invite the collaboration and support 
of all those interested and involved in the 
many phases of contrast medium work. 


27 Byram Shore Road 
Byram, Connecticut 10573 


Data presented in this report were sub- 
mitted, in part, by the following radiolo- 
gists who are participating in this survey. 
We gratefully acknowledge their assistance 
and invaluable contributions. 

Australia: Dr. Benness and colleagues; 
Belgium: Drs. DeBacker, Lemahieu, Le- 
roux, Van De Velde, Verstraeten; Canada: 
Dr. MacEwan; Norway: Drs. Amumdsen, 
Aksnes, Larsen, Skalpe; United States of 
America: Drs. Alfidi, Brinker, Brogham- 
mer, Chan, Diner, Dodd, Donner, Dyke, 
Finby, Friedenberg, Girolamo, Heitzman, 
Kupic, Lapayowker, Miskhin, Pfister, Pur- 
nell, Ruzicka, Sanders, Shehadi, Stanley, 
Tampas, Taveras, Twigg, Thornbury, 
White, and Viamonte. 

Additional data to be contributed by 
other participants in this survey will be 
included in future reports of this Com- 
mittee. 

We wish to record our appreciation to 
Dr. Donald Shapiro, Director of Informa- 
tion Processing Center, New York Medical 
College, for the computer processing of the 
data used in this paper. 

To my secretary, Miss Janice Haeger, my 
deep gratitude for her help in preparing the 
tables, typing the manuscript, and for as- 
sistance rendered in many other ways. 
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BONES AND BEYOND 


.ETECTION of disease in bones is a 
daily, or hourly occurrence for the ra- 
diologist. It is part of what radiology is all 
about. The clinical value of the roentgen 
study is firmly established because bones 
lend themselves particularly well to roent- 
genologic examiriation, and, conversely; be- 
cause some bone diseases present equivocal 
or late characteristic clinical manifestations. 
The thoughtful, or observant, or inquisi- 
tive radiologist does not stop with the clas- 
sification of disease: there is much more that 
roentgenograms can tell him. For example, 
after seeing a large number of patients to- 
gether with their roentgenograms, the ra- 
diologist comés to realizé that certain in- 
juries produce, certain fractures, that the 
type of deformity tells more than merely 
the fact of injury. It frequently tells also 
what happened to produce that injury. 
When the roentgenogram of the hand of a 
15 year old shows a flake of bone separated 
from the anterior border of the articular 
surfacé of the proximal end of a middle 
phalanx, the experienced radiologist can 
confidently predict, before questioning the 
patient, that the injury was the result of an 
axial blow on tlie distal phalanx—almost 
always due to "catching" a ball on the tip 
of the finger. ` 
Information such as this has been avail- 
able for years. In a different age group, in a 
different age, the chauffeur's fracture of the 
radial styloid told the radiologist of an at- 
tempt to-start a balky automobile with a 
crank. The careless driver grasped the 
crank handle with the thumb opposing the 
fingers around the handle. When the cylin- 
der fired late, the crank handle snapped 
forcefully forward, fracturing the radius. 
Early radiologists recognized this common 


fracture and its mechanism.! On the other 
hànd the well indoctrinated driver grasped 
the crank handle with the thumb on the 
same side of the handle as the fingers, and 
substituted a, mild bruise for the fracture. 
Technological advance (the self-starter) has 
eliminated this fracture mechanism. 

. Another way in which technological ad- 
vance has altered the information behind 
the disease process is shown: in considera- 
tion-of certain rib fractures. In the past, in 
my practice in a wealthy suburb and in a 
central city hospital with an active emer- 
gency Service, multiple rib fractures, par- 
ticularly those of different ages, meant 
“falling down diseáse" in an alcoholic. 
More recently, encountered in a large teach- 
ing hospital, these rib fractures mean some- 
thing entirely different: They are being seen 
more frequently in the resuscitated patient 
as a result of vigorous treatment of cardiac 
arrest. With the advent of this new tech- 
nology one must be carefül not to impugn 
incorrectly the habits of the patient. 

Such examples of information, beyond 
the immediate problemi, which is available 
in examination of the skeleton, càn be 
multiplied many times. The ages at which 
a young patient experienced the more 
severe acute exanthemata can be guessed at 
by the distance of Park’ s postartest lines? 
from the epiphyses of the lofig bones. A 
widened symphysis pubis usually means 
previous pregnancy. Fractures of both 
bones of both legs near the knees can be in- 
curred in few ways other than being crushed 
between an automobile bumper and a wall 

! BexrwISTLE, A. P. A Descriptive Atlas of Radiographs of the 
Bones and Joints: for Students and Practitioners. William Wood 
and Co., New York, 1924, pages 66, 67; and Fig. 9. 


2 Park, E. A.. The imprinting of nutritional disturbances on 
growing bone. Pediatrics, 1964, 33, 815-862. 


154 





Vor. 124, No. 1 


or another bumper? Hangman’s fracture 
and clay shoveler's fracture are self-explana- 
tory. Weaver's bottom, or ischial bursitis, 
likewise tells its own story, although the 
problem was current before the develop- 
ment of "Eine neue Art von Strahlen.” 

In this deductive approach to skeletal 
radiology, we have much to learn from 
archaeologists. This type of thinking has 
been their stock in trade, a sine qua non of 
successful, or imaginative, archaeology, and 
in many instances a substantial edifice has 
been built on what appear to be only few 
facts. Although many of the abnormalities. 
apparent in ancient bones are equivocal, 
distorted, obliterated, or even simulated by 
the conditions of preservation, the dis- 
covery of only 1 case of undisputed leprosy, 
for example, will establish that the disease 
occurred at that time and in that place. 
The archaeologist’s picture of the past has 
been painted by innumerable, minute brush 
strokes made by innumerable workers, but 
a reasonable picture emerges. The multi- 
tudes of facts which have become available 
are interpreted, rearranged, and fitted into 
a coherent description of the way of life of 
people of that time. Careful analysis of this 
sort can bring forth surprising statements 
based on apparently limited data. 

An example of this type of reasoning ap- 
pears on consideration of forearm and 
ankle fractures. Among the remains of an- 
cient peoples in England and western and 
northern Europe, fractures are common. In 
particular, forearm fractures are seen in 
many specimens, and they are usually of 
the Colles’ type, the result of falling on the 
outstretched forearm and wrist. They occa- 
sionally occur in association with Pott’s 
fractures of the ankle, and the fractures 
usually have healed with more or less de- 
formity. Presumably the fractures result 
from active life, such as hunting, or agri- 
culture carried out on rocky or at least un- 
even ground. Bulky footwear, necessitated 

3 Srern, W. G., and PAPunr, L. E. Healing of the newer bumper 
fractures of the tibia. J.4.M. Z., 1935, 705, 2147-2150. 
4 No reference is necessary for readers of this Journal. 


5 Deoxer, F. H., and Bonrop, M. G. Medullary artefacts in 
prehistoric bones. Am. J. ROENTGENOL., 1939, 42, 274—5. 
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by the climate, may have contributed to an 
individual’s instability. Practically all of 
the Colles’ fractures are found in men, in- 
dicating that they were the active sex at 
that time and in that region. 

In contrast, among the Egyptians, as 
shown by some 10,000 skeletons available 
from ancient times, there were few ankle 
fractures. The reasons which are suggested 
to explain this disparity include: walking 
barefooted, as they did, they had a much 
more sensitive awareness of the ground on 
which they walked; the fields which they 
tilled were washed smooth by the annual 
inundation of the Nile; and they did much 
less hunting. Of equal interest, however, is 
the great difference in forearm fractures. 
Among ancient Egyptians these fractures 
were almost all seen in women, and were in 
the ulna—the parry fracture—sustained in 
warding off a blow, and practically none 
was encountered in the radius. The conclu- 
sions are obvious to an archaeologist, and 
with these data he can elucidate some of the 
characteristics of personal and family life. 
Among the Angles, Saxons, and Celts, life 
was hard, men spent their time hunting, or 
tilling unfriendly ground. Among the Egyp- 
tians (of that long-past time), life was 
easier, fields were smooth and fertile, and 
men spent at least part of their time beating 
their wives. One unfortunate teen-age 
Egyptian girl is represented by a skeleton 
which shows unhealed parrying fractures of 
both ulnae, and her efforts were apparently 
vain, as she sustained a skull fracture severe 
enough to be fatal.® She was 4 or ; months 
pregnant at the time of her death, and 
speculation as to the relationship between 
this fact and her death strains even the 
archaeologist, interesting though it is. 

Similar analyses are possible to the in- 
terested or imaginative radiologist today. 
Degenerative joint disease frequently de- 
velops more rapidly in those joints which 
are subjected to the greatest use. Flexion 
and extension of the head on the thorax in 


5 Wetts, C. Bones, Bodies and Disease. Vol. 37 of Ancient 
Peoples and Places. General Editor, Dr. Glyn Daniel. Thomas 
and Hudson, London, England, 1964. 
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most people occur principally in the lower 
cervical spine, while rotation occurs almost 
entirely in the upper cervical segments. 
Might it not be possible to speculate on a 
woman's personality, or past, by noting 
whether there is more degenerative disease 
in the upper or lower cervical spine? 
Whether there had been more nodding or 
more rotation of the head? Might not the 
multipara have more degenerative disease 
in the lower cervical region, and the hap- 
pily unmarried or childless, more degenera- 
tive change in the upper cervical spine? 
Radiology advances in many ways. Tech- 
nological advances permit more exact di- 
agnosis, classification of a disease which 
might not have been accessible before, de- 
crease in patient irradiation, or elimina- 
tion of more time-consuming procedures. 
But advances which are more satisfying to 


Editorial 


May, 1975 


a certain type of radiologist occur not by 
the use of new methods, but by new ways 
of looking at what we have been looking at 
for years. Examples of this type of advance 
are numerous: noting the position of the 
fat stripes at the wrists; recognizing peri- 
cardial effusion in the conventional lateral 
view of the chest; understanding the rear- 
rangement of pulmonary blood flow in in- 
cipient left ventricular failure; evaluation 
of the lymph flow at the periphery of the 
lung base. Thus, advances occur both by 
reasoning about the material at hand, much 
in the manner of the archaeologist, as well 
as by the development of new techniques. 
With such thoughtful analysis added to 
new techniques, the vistas of radiology re- 
main limitless. 


E. Freperick Lane, M.D. 
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ISRAEL RADIOLOGICAL SOCIETY 

The annual meeting of the Israel Radio- 
logical Society will be held in association 
with the Israel Medical Association at the 
Ichilov Hospital, Tel Aviv, Israel, Wednes- 
day, May 17, 1975. 

It will be devoted to the subject of the 
development and abnormalities of the skull 
and spine. 

The opening address will be the annual 
Rigler Lecture by Dr. Robert Shapiro, New 
Haven, Connecticut: "The Development 
of the Human Skull." 


AMERICAN CANCER SOCIETY 
Eleanor Roosevelt International Cancer Fellowships 


The International Union Against Cancer, 
with the funds provided by the American 
Cancer Society, will award fellowships for 
research on cancer. 

The awards will be granted to experi- 
enced investigators who have demonstrated 
their ability for independent research and 
who wish to broaden their experience by a 
period of study at a single institution in an- 
other country. 

. Fellowships will be granted only to per- 
sons on the staff of universities, teaching 
hospitals, research laboratories or similar 
institutions. 

Awards will be made to investigators who 
are devoting themselves either to the experi- 
mental or the clinical aspects of cancer re- 
search. ; 

Fellowships will not be granted to per- 
sons who wish primarily to perfect their 
training in methods of cancer detection or 
in therapeutic techniques, or who wish to 
visit briefly several institutions abroad. 
The duration of the fellowships ordinarily 
will be one year but this period may be 
longer or shorter in special circumstances. 

The stipend will be based on the current 
salary of the applicant and the salary of 
comparable qualifications in the place where 
the applicant expects to study. 

An allowance will be made for the cost of 


travel of the fellow and of those dependents 
who will accompany him from his place of 
residence to the institution where he will 
work, and return. 

Deadline for receiving applications and 
supporting documents: 1 September. Suc- 
cessful applicants may begin their Fellow- 
ship at any time during the twelve months' 
period beginning 1 March. 

Application forms and additional in- 
formation may be obtained from: Interna- 
tional Union Against Cancer, P.O. Box 400, 
1211 Geneva 2, Switzerland. 


CHEST DISEASE 


Interdisciplinary Approach with 
Emphasis on Radiology 

A program on “Chest Disease 1975: In- 
terdisciplinary Approach with Emphasis on 
Radiology" will be given by the Harvard 
Medical School Departments of Radiology 
and Continuing Education at the Copley 
Plaza Hotel, Boston, Massachusetts, Octo- 
ber 13-17, 1975. 

The Course Chairman is Herbert L. 
Abrams, M.D., Philip H. Cook Professor 
and Chairman of Radiology, Harvard 
Medical School, Radiologist-in-Chief, Peter 
Bent Brigham Hospital; Course Director is: 
Peter G. Herman, M.D., Associate Profes- 
sor of Radiology, Harvard Medical School, 
Director, Division of Pulmonary Radiology, 
Peter Bent Brigham Hospital. 

This is an intensive 5 day course designed 
for radiologists, chest physicians, internists, 
thoracic surgeons and other practitioners 
who deal with chest diseases. The aim is to 
provide a multidisciplinary integrated re- 
view of pulmonary abnormalities with 
special emphasis on the radiologic method. 
The primary teaching format will be lec- 
tures and panel discussions with oppor- 
tunity for questions. The faculty includes 
radiologists, chest physicians, pathologists, 
thoracic surgeons, physiologists and public 
health specialists both from Harvard Medi- 
cal School and other institutions. 
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Major topics will include chronic obstruc- 
tive airway disease, pulmonary complica- 
tions in the compromised host. Diagnostic 
techniques including lung biopsy and use 
of fiberoptic instruments will be reviewed. 
Twelve seminars offered at various teaching 
hospitals will provide an opportunity to get 
acquainted with the instructors and insti- 
tutions and to review a topic in detail. 

Further information may be obtained 
from: Associate Dean, Department of Con- 
tinuing Education, Harvard Medical School, 
25 Shattuck Street, Boston, Massachusetts 
O21I$. 


THE YAMAGIWA-YOSHIDA 
MEMORIAL INTERNATIONAL 
CANCER STUDY GRANTS 


The Yamagiwa-Yoshida Memorial Inter- 
national Cancer Study Grants are sup- 
ported by funds made available by the 
Japan National Committee for the UICC. 
They are administered by the Interna- 
tional Union Against Cancer. 

- They are designed to enable investigators 

of any nationality to gain experience in, or 
make comparative studies of, special tech- 
niques in both the biological and clinical 
aspects of cancer research. 

These grants are available only for study 
outside the grantee's country of residence 
since they are intended to accelerate and 
encourage international collaborative ac- 
tivities. 

The study grants will not be awarded for 
the purpose of visiting a number of insti- 
tutes or of solely participating in congresses, 
conferences, and symposia. 

They will be awarded for periods not ex- 
ceeding go days. 

Each grantee will receive a travel allow- 
ance, equivalent to tourist/economy air 
fare, and a per diem allowance sufficient to 
cover board, lodging and incidental ex- 
penses; however, no allowance will be paid 
for dependents. 

The closing dates for receipt of applica- 
tions will be June 30 or December 31 of 
each year. 

Successful applicants will be notified 
within 9o days of each closing date. Study 
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Grants must be activated within 180 days 
of the date of notification. 

Application forms and additional in- 
formation may be obtained from: Interna- 
tional Union Against Cancer, P.O. Box 400, 
1211 Geneva 2, Switzerland. 


ACR PROFESSIONAL BUREAU 


Searching for a position as a radiologist 
or seeking a suitable candidate can be a 
frustrating experience without assistance. 
The American College of Radiology offers 
such assistance through its Professional 
Bureau. 

The Professional Bureau publishes a list 
of radiologists seeking positions, and this 
includes abbreviated resumes, current ad- 
dresses, and phone numbers. Another list of 
opportunities for radiologists is published 
and provides vital information about the 
type of practice, etc. Radiologists who are 
within a year of completing their training 
and are seeking full time radiological posi- 
tions may obtain a list of opportunities for 
practice and may be listed in the compila- 
tion of registrants seeking positions. Radi- 
ologists and other organizations of physi- 
cians with positions for full time radiolo- 
gists may request listing. 

Interview services are also provided for 
registrants of the Professional Bureau at 
the national radiological meetings. A mem- 
ber of the ACR staff is in attendance at the 
annual meetings of the American College 
of Radiology, the American Roentgen Ray 
Society, the American Society of Thera- 
peutic Radiologists and the Radiological 
Society of North America. 

These services are also available to full 
time therapists seeking positions and to 
those offering full time therapy positions. 
This service is conducted through the 
American College of Radiology in coopera- 
tion with the American Society of Thera- 
peutic Radiologists. 

Registration with either the Professional 
Bureau or the ACR-ASTR joint placement 
service can be arranged by writing to Mrs. 
Maureen Haggerty, Director, Professional 
Bureau, American College of Radiology, 20 
North Wacker Drive, Chicago, Illinois 60606. 
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BOOK REVIEWS 


DiacNosis AND TREATMENT Or PITUITARY 
Tumors. Proceedings of a Conference spon- 
sored jointly by.the National Institute of 
Child Health and Human Development and 
the National Cancer Institute in Bethesda, 
Md., Jan., 15-17, 1973. Edited by Peter O. 
Kohler, M.D., Professor of Medicine, Baylor 
College of Medicine, Houston, Texas; and 
Griff T. Ross, M.D., Ph.D., Clinical Director, 
National Institute of Child Health and De- 
velopment, Bethesda, Md. Cloth. Pp. 343, 
with some figures. Price, $36.00. American 
Elsevier Publishing Company, Inc., 52 Van- 
derbilt Avenue, New York, N. Y. 10017, 1974. 


The reader in search of the latest news on the 
diagnosis and treatment of pituitary tumors 
will be amply rewarded in reading this informa- 
tive little volume. It is printed on good quality 
demi art paper ánd the illustrations, with some 
notable exceptions, are excellent. The typog- 
raphy is clear and the text makes for remark- 

ably easy reading. 

The radiologist may not be interested in the 
endocrine evaluation of pituitary tumors, but 
the tests are succinctly explained and the in- 
formation is easy to assimilate. The basic and 
better known neuroradiologic procedures are 
discussed leading up to the demonstration of 
the blood supply of pituitary tumors with im- 
pressive magnification subtraction angiography. 

The criteria for plain film diagnosis of non- 
tumorous enlargement of the sella are defined. 
However, in the final analysis, the diagnosis can 
only be made by air study. It would be dan- 
gerous to assume that a sella were empty when, 
in fact, it contained a tumor. In the words of 
one or the contributors, “Since the dismal end 
results of delay in diagnosis are in such marked 
contrast to the results of early treatment, the 
importance of prompt diagnosis and appropri- 
ate therapy cannot be overemphasized.” 

Throughout the book we are enjoined that 
diagnosis precedes treatment. Angiography 
complements air studies and biopsy is advised 
prior to treatment by radiation therapy since 
cystic tumors respond poorly. It is interesting 
that at least 2 contributors stated that they had 
never seen deterioration of visual fields during 
radiation therapy. 








The treatment of pituitary tumors by radia- 
tion, heavy particle therapy, surgery, stereo- 
tactic surgery and medical management is 
covered fully but concisely. The reviewer was 
particularly interested in the treatment of hy- 
persecreting microadenomas (less than 10 mm. 
in size) by transsphenoidal surgery. It is pos- 
sible, that we as radiologists have been missing 
the diagnosis of these small, tumors. In this re- 
gard, frontal polytomography during encepha- 
lography assumes vitali importance. 

The discussion by the various contributors i is 
remarkably cohesive, except for page 132 where 
the reviewer felt that something had been 
omitted. 

Accounts of conferences are usually only of 
interest to the contributors and the editors, this 
volume is clearly an exception. 


H. F. W. Prisram, M.D. 


Lupus EnvrHEMATOSUS: A Review or THE 
CURRENT STATUS OF DISCOID AND SYSTEMIC 
Lurus ERYTHEMATOSUS AND THEIR VARI- 
ANTS. Second edition. Edited by Edmund L. 
Dubois, M.D., Associate Clinical Professor of 
Medicine, Clinical Immunology and Rheu- 
matic Disease Section, Department of Medi- 
cine, University of Southern California School 
of Medicine; Director of the “Collagen Dis- 
ease” Clinic, Los Angeles County, University 
of Southern California Medical Center, Los 
Angeles, California. Cloth. Pp. 798, with 
many illustrations. Price $36.00 plus $1.50 
shipping in U.S. University of Southern Cali- 
fornia Press, Los Angeles, California 90007, 
1974. 

The second edition of Dr. Dubois’ book is a 
valuable addition to the library of the internist. 
On the positive side, it is an excellent and com- 
prehensive clinical account of the disease. The 
new edition offers the reader the author's ex- 
tensive and valuable clinical experience with 
SLE. This book certainly fulfills the need for a 
single source reference on this important sub- 
ject. Most of the relevant work done in this 
field is reviewed in the 2,975 references, which 
makes this a unique contribution. 

Several negative features deserve comment, 
however. In the chapter on the pathology of 
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SLE, the rationale behind the name “collagen 
disease" or "collagen vascular disease" is ably 
discüssed. 'The undeserved popularity of these 
terms used by many clinicians indiscriminately 
and the absence of documented abnormalities 
in the collagen from these patients are stressed. 
Finally, the reasonable suggestion is made that 
if a collective term must be used, connective 
tissue disease is preferable to collagen disease. 
It is disappointing that this suggestion was not 
followed, however, and the text freely uses 
"collagen disease" in various chapters. 

In the opinion of this reviewer, the format 
adopted of revising the 1965 edition by preserv- 
ing intact the original chapters and adding sup- 
plements, has been unfortunate. The features in 
favor of this approach are listed in the preface 
to the second edition. Though it is true that the 
original chapters have valuable historical con- 
tent and that a large proportion of the data 
given is still useful, in some areas more than 
in others, the information and the interpreta- 
tions of the facts written more than Io years 
ago are not completely accurate or necessary 
today. Though the supplements are in general 
very good, there is some sacrifice of space to in- 
clude the unmodified original chapters. Repeti- 
tions are noted in several areas, like Klemperer's 
views, stated on pages 23 and 236. 

Dr. Dubois stresses that discoid LE and SLE 
are parts of a spectrum of disease and that ap- 
parently 1o per cent of all patients who present 
themselves with typical discoid lesions will 
eventually develop SLE. Though it is uncertain 
if this proportion of transitional cases (where 
DLE becomes SLE) is completely accurate, the 
text neglects the problem of overdiagnosis; ;.e., 
about go per cent of patients with discoid LE 
never develop SLE. Yet, they become ill many 
times and each time the ghost of SLE appears, 
sometimes leading to unnecessary treatment 
with corticosteroids. The section on manage- 
ment of SLE reflects the authoritative views of 
the author, and it should be clear to the reader 
that this is still a very controversial field. 

In spite of these objections, the balance is 
positive and the book is strongly recommended 
to all physicians interested in any aspect of 
systemic lupus erythematosus and its relation 
with discoid lupus and other connective tissue 
diseases. 


Fenix Fernanpez-Maprip, M.D. 


Books Received 


May, 1975 


BOOKS RECEIVED 


Raprorocy or Bone Drseases. Second edition. By 
George B. Greenfield, M.D., Chairman, Depart- 
ment of Radiology, Mount Sinai Hospital Medical 
Center, Chicago, Ill; Attending Radiologist, Cook 
County Hospital and The Hektoen Institute for 
Medical Research at Cook County Hospital, 
Chicago, Iil.; Professor of Radiology, Cook County 
Graduate School of Medicine, Chicago, Ill.; and 
Consultant Radiologist, Hines Veterans Admin- 
istration Hospital, Hines, Ill. Cloth. Pp. 667, with 
1,100 illustrations. Price, $50.00. J. B. Lippincott 
Company, East Washington Square, Philadelphia, 
Pa. 19105, 1975. 

Roentcen DiaGnosis or THE CHEST: A SELF- 
Teacuinc Manvat, By M. Eiken, M.D., Chief 
Roentgenologist, Gentofte Hospital, Copenhagen; 
Consultant Roentgenologist, The Children’s Hos- 
pital, Fuglebakken, Copenhagen; and Lecturer, 
Copenhagen University. Paper. Pp. 83, with many 
illustrations. Price, $8.95. An F.A.D.L.s FORLAG 
A.S. publication. Distributed by Year Book Medi- 
cal Publishers, Inc., 35 E. Wacker Drive, Chicago, 
Ill. 60601, 1974. 

RADIOLOGIC AND OTHER BIOPHYSICAL METHODS IN 
Tumor Diacnosis. A Collection of Papers Pre- 
sented at the Eighteenth Annual Clinical Con- 
ference on Cancer, 1973, at the University of 
Texas System Cancer Center M. D. Anderson 
Hospital and Tumor Institute, Houston, Texas. 
Cloth. Pp. 486, with 248 illustrations. Price, 
$32.50. Year Book Medical Publishers, Inc., 35 E. 
Wacker Drive, Chicago, Ill. 60601, 1975. 

Tue SUPERFICIAL Veins or THE Human Brain: 
VEINS OF THE Brain STEM AND OF THE BASE OF 
THE Brain. By Henri M. Duvernoy. Cloth. Pp. 
110, with 71 figures. Price, $36.10. Springer- 
Verlag New York, Inc., 175 Fifth Avenue, New 
York, N. Y. 10010, 1975. 

Gamuts In RaprioLocGv: COMPREHENSIVE Lists oF 
RozuTGEN DIFFERENTIAL Diacnosis. By Maurice 
M. Reeder, M.D., Colonel, Medical Corps, United 
States Army; Chief, Department of Radiology, 
Walter Reed Army Medical Center; and Radiology 
Consultant to The Surgeon General, United States 
Army, Washington, D. C.; formerly, Associate 
Radiologist, Registry of Radiologic Pathology, 
Armed Forces Institute of Pathology; and Ben- 
jamin Felson, M.D., Professor, Department of 
Radiology, University of Cincinnati College of 
Medicine and Medical Center; Consultant to Cin- 
cinnati and Dayton Veterans Administration Hos- 
pitals; National Consultant to the Medical Corps 
of the United States Air Force, Army, Navy, and 
Veterans Administration, United States Public 
Health Service, Armed Forces Institute of Pathol- 
ogy, and Walter Reed General Hospital. With con- 
tributions by Elias G. Theros, M.D., Herbert E. 
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Parks, M.D., and George B. Greenfield, M.D. 
Cloth. Divided into 8 Sections. Audiovisual Ra- 
diology of Cincinnati, Inc., P. O. Box 8942, Cin- 
cinnati, Ohio 45208, 1975. 

Rapiotocy or Synpromes. By Hooshang Taybi, 
M.D., M.Sc., Clinical Professor of Radiology, 
University of California School of Medicine, San 
Francisco; Chief, Department of Radiology, Chil- 
dren's Hospital Medical Center, Oakland; Con- 
sultant Radiologist, Children's Hospital of San 
Francisco and Letterman General Hospital, San 
Francisco. Cloth. Pp. 333, with many illustrations. 
Year Book Medical Publishers, Inc., 35 E. Wacker 
Drive, Chicago, Ill. 60601, 1975. 


SEgLr-AssEsSMENT OF CURRENT KNOWLEDGE IN 


Tuerapeutic RaDroLocv. Compiled and Edited 
by Ned B. Hornback, M.D., Professor and Chair- 
man, Department of Radiation Therapy, Indiana 
University School of Medicine, Indianapolis, Ind.; 
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with Homayoon Shidnia, M.D., Vernon E. 
Leininger, Ph.D., Robert E. Shupe, Ph.D., and 
Maurice D. Krause, M.D. Paper. Price, $12.00. 
Medical Examination Publishing Co., Inc., 65-36 
Fresh Meadow Lane, Flushing, N. Y. 1136s, 
1975. 


ATLAS or Tumor ParHoLoGY. Second Series, Fascicle 


Io: Tumors or THE Major Sativary Gianps. By 
A. C. Thackray, M.D., Professor of Morbid His- 
tology, The Bland-Sutton Institute of Pathology, 
The Middlesex Hospital Medical School, London, 
England; and R. B. Lucas, M.D., Professor of 
Oral Pathology, Royal Dental Hospital of London, 
School of Dental Surgery. Paper. Pp. 144, with 
some illustrations. Price, $8.85. Published by the 
Armed Forces Institute of Pathology, Washington, 
D. C. For sale by the American Registry of Pathol- 
ogy, Armed Forces Institute of Pathology, Wash- 
ington, D. C. 20306, 1974. 





Mav, 1975 


SOCIETY PROCEEDINGS 








MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN Roentcen Ray Society 
Secretary, Dr. James Franklin Martin, 300 S. Haw- 
thorne Rd., Winston-Salem, N. C. 27103. Annual Meet- 
ing: Marriott Hotel, Atlanta, Ga., Sept. 30-Oct. 3, 1975. 

American RADIUM SOCIETY 
Secretary, Richard H. Jesse, Dept. of Surgery, M. D. 
Anderson Hosp. and Tumor Institute, Houston, Tex. 
77025. Annual Meeting: Americana Hotel, San Juan, 
Puerto Rico, May 4-9, 1975. 

RADIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Theodore A. Tristan, Harrisburg, Pennsyl- 
vania. Annual Meeting: McCormick Place on the Lake, 
Chicago, Ill., Nov. 3o-Dec. 5, 1975. 

AMERICAN COLLEGE OF RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Portland- 
Hilton Hotel, Portland, Oregon, March 31-April 4, 197«. 

Secrion on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Atlantic City, N. J., June 15-19, 1975. - 

AMERICAN Board or RADIOLOGY 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. 55901. 

Written Examination will be held in 14 selected sites, 
June 21, 1975. i 

Oral examinations will be held: Pittsburgh Hilton, 
Pittsburgh, Pa., June 2-7, 1975; Statler Hilton, Dallas, 
Texas, Dec. 8-13, 1975; Marriott Motor Hotel, Chicago, 
Ii., June 14-19, 1976; Sheraton Biltmore, Atlanta, Ga., 
Det. 6-11, 1976. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to‘be examined. 

Deadline for filing applications for any examination in 
1976 is September 30} 1975. 

American Boanp or Nuclear Menicine, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. : 

Application forms and further information are avail- 
able from the American Board of Nuclear Medicine, 
305 E. 45th St., New York, N. Y. 10017. 

AMERICAN ÁSSOCIATION oF Puysicists IN MEDICINE 
Secretary, Dr. Robert G. Waggener, Dept. Radiol., Univ. 
Tex. Health Sciences Center, San Antonio, Tex. 78284. 
Annual Meeting, Aug. 3-7, 1975. 

AMERICAN SOCIETY or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, 1836 South Ave., La 
Crosse, Wis., 54601. Annual Meeting: Hyatt Regency 
Hotel in the Embarcadero Center, San Francisco, 
Calif., Oct. 8-12, 1975. 

AMERICAN NucLEAR Society 
Program Chairman, Werner K, Kern; IRD, Space 
Nuclear Systems, F 309, U. S. Atomic Energy Commis- 
sion, Washington, D.C. 20545. 

American Instirure OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
gor Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

FOURTEENTH INTERNATIONAL Concress or RapioLoovY 
Rio de Janeiro, Brazil, Oct. 23-29, 1977. 


President. Elect: Prof. Dr. Nicola C. Caminha; General 
Secretary: Dr. Durval Couto. Av. Churchill, 97-50 and- 
LC-39 20,000 Rio de Janziro, Brazil. 
INTERNATIONAL Society or RADIOLOGY 
Hon. Secretary- Treasurer, Prof. W. A. Fuchs, M.D., De- 
partment of Diagnostic Radiology, University Hospital, 
: Inselspita!, CH-3010 Bern, Switzerland. 
ELEVENTH INTER-AMERICAN Concress or RADIOLOGY 
Counselor for the United States, Dr. Juan A. del Regato, 
Univ, of South Florida, College of Medicine, Tampa, 
la. 
Secretary of Congress, Dr. Alberto Mejia, Apartado Aéreo 
$3737, Bogotá 2, Colombia. Meeting: Feb. 16-21, 1975. 
[wrex-Amenican CorLEGE or RADIOLOGY 
President, Dr. Miguel Dao y Dao, Apartado Postal 
14213, Candelaria, Caracas, Venezuela, S.A. 
Secretary of Congress: Dr. Alberto Mejia, Apartado 
Aéreo 53737, Bogotá 2, Colombia, S.A. Meeting: Bogotá, 
Colombia, Feb. 16-21, 1975. 
TR CONGRESS or THE EUROPEAN ASSOCIATION OF 





RapIoLocy i 
Secretary-General, P.O. Box 14, 79 Lauriston Place, Edin- 
burgh BHI IDB, Scotland, Meeting: June 22-27, 1975. 

Second Asian AND Oceanian Concress or RADIOLOGY 
Secretary, Dr. Buenaventura U. V. Angtuaco, Congress 
Secretariat Headquarters, 2161 Taft Ave., Manila, Philip- 
pines. Meeting: Manila, Philippines, Nov. 10-14, 1975. 

ALABAMA CHAPTER oF ACR y 
Secretary-Treasurer, Dr. Lawrence E. Fetterman, 1720 
Springhill Ave., Suite 201, Mobile, Ala. 36604. Meets 

;time and place of Alabama State Medical Association. 

ALAsKA RapioLoGiCAL Socrery, Cuapter ACR 
Secretary-Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99:04. ; 

AMERICAN OSTEOPATHIC COLLEGE or RADIOLOGY 
Annual Scientific Meeting: Americana Hotel, Bar Harbor, 
Fla. Program Administrator: Lawrence J. Jordan, D.O., 
Suite 21, Ponce American Bldg., 4601 Ponce de Leon 
Bivd., Coral Gables, Fla. 33146. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary- Treasurer, John Wallace, Ph.D., Dept. Radiol., 
Thomas Jefferson Univ. Hosp., Philadelphia, Pa. 19107. 
Annual Meeting. 

Arizona RapioLocicaL SocigTY, CHAPTER or ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 85716. Two regular meetings a year. Annual 
meeting at tirhe and place of State Medical Association 
and interim meeting six months later. 

Anx-Lá-Tex RaproLogicAL Sociery 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

ARKANSAS Cuaprer or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

Association or Universtry RADIOLOGISTS 
Secretary-Treasurer, Dr. Mark M. Mishkin. The Gradu- 
ate Hosp., Univ. of Pennsylvania, Philadelphia, Pa. 
23rd Annual Meeting: San Diego, Calif, May 4-6, 
1975. 

ArLANTA RADIOLOGICAL SocrETY 
Secretary- Treasurer, Dr: Marshall J. Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
fourth Thursday evenings during the academic year ata 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 p.m. 

Bavarian-American Raptotocic SOCIETY 
Secretary, Maj. Marco J. DiBiase, M.D., Radiology 
Service, 130 Station Hosp., APO N. Y. og102. Next 
Meeting: Berlin, March 14—16, 1975. 

BrockLEv RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. William H. Green, 616 East 24th 
St., Chester, Pa. 19013. 

BLueGrAss RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 
Society meets once each month during the school year. 

Bronx RapioLocicaL Sociery, New York Strate, CHAP- 
TER ACR 
Secretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

BnooxLvw RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Joshua A. Becker, Downstate 
Medical Clin., 450 Clarkson Ave., Brooklyn, N. Y. 11203. 
Meets first Thursday of each month, October through June. 

BurraLo RADIOLOGICAL SOCIETY 
Secretary, Dr. George J. Alker, Jr., E. J. Meyer Mem. 
Hosp., Buffalo, N. Y. 14215. Meets second Monday 
evening each month, October to May inclusive, at Uni- 
versity Club. 

CALIFORNIA RADIATION THERAPY ÁSSOCIATION 
Secretary- Treasurer, Dr. Duane J. Gillum, Stanford Medi- 
cal Center, Stanford, Calif. 94304. Meets semiannually in 
San Francisco and Los Angeles. 

Catirornia RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

Carawsa VaLLEv RapioLocicaL Society 
Secretary, Dr. Walter Joe Jacumin, P.O. Box 265, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month, Holiday Inn, Morganton, N. C. at 
7:30 P.M. 

CrENTRAL New York RaproLocicAL SocrgTY 
Secretary- Treasurer, Dr. Alfred Brettner, Auburn Mem. 
Hosp., Auburn, N. Y. 13021. Meets first Monday each 
month October through May. 

CENTRAL Onto RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Daniel E. Lewis, Grant Hosp.; 
Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, and March 15, and May 
19 at Fort Hayes Hotel, Columbus, Ohio. 

CENTRAL Texas RapioLoGy Society 
Secretary- Treasurer, Dr. John M. Stoebner, Scott and 
White Clinic, Temple, Tex. 76501. Meets the fourth 
Monday of each month at Ponderosa Hotel, Temple, 
Tex. at 7:00 P.M. 

CnuicAco Rapiotocican Society, Division OF THE 
Ituino1s Rapro.ocicay Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Harold J. Lasky, 55 E. Wash- 
ington St., Suite 1735, Chicago, Ill. 60602. Meets third 
Thursday of each month, October to April, except De- 
cember, at the Bismark Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Charles M. Greenwald, 7007 
Powers Blvd., X-Ray Dept., Parma, Ohio 44129. Meet- 
ings at 7:00 P.M. on fourth Monday of October, Novem- 
ber, January, February, March and fifth Monday of April. 

CoLorano RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Jerome D. Sutherland, 3705 E. Colfax 
Ave., Denver, Colo. 80206. Meets third Friday of each 
month at Denver Athletic Club from September through 

ay. 

Connecticut VALLEY RADIOLOGIC SOCIETY 
Secretary, Dr. Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. 01107. Meets in April and October. 

DaLLas-Fonr Worrx RapioLocicAL SOCIETY 
Secretary-Treasurer, Dr. Robert R. Burns, 1400 Stem- 
mons Ave., Dallas, Tex. 75208. Meets the 3rd Monday 
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of every monthat 6:30 P.M., at the Airport Hotel, Arling- 
ton, Tex. 

DeLawars CuaPrER or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Robert L. Stein, 43 Dormidera 
Ave., Piedmont, Calif. 94611. Meets first Thursday each 
month, Oct. through May, at University Club, Oakland, 

alif. 

Easr TENNESSEE RADIOLOGICAL Socrerv 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FronipA RaproLocicAL Socigrv, CHAPTER or ACR 
Secretary. Dr. Paul J. Popovich, 1350 S. Hickory St., 
Melbourne, Fla. 32901. Meets twice annually, in the 
spring with the Annual State Society Meeting and in 
the fall. 

Fiorina West Coast Rapiotocicai Society 
Secretary-Treasurer, Dr. Herbert Johnson, Davis Blvd., 
Tampa, Fla. 33606. Meets on 4th Thursday of the 
months January, March, May, October, and November. 

Georoia RaprioLocicAL Socigrv, CHAPTER or ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 35 
Collier Rd., N.W., Atlanta, Ga. 30309. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

Greater Kansas Crry RADIOLOGICAL SOCIETY 
President-Secretary, Dr. Keith W. Gallehugh, Bethany 
Med. Center, Kansas City, Kans. Meets 5 times a year. 

GREATER LOUISVILLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Mrami RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Robert F. Conti, Holy Cross 
Hosp., Fort Lauderdale, Fla. 33308. Meets monthly, third 
Wednesday at 8:00 F.M. at various member hospitals, 
Miami, Fla. 

GREATER Sr. Louis Sociery or RADIOLOGISTS 
Secretary-Treasurer, Dr. Donald Callahan, Northland 
Med. Bldg., Jennings, Mo. 63136. 

Hawai RADIOLOGICAL Soctery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Sidney B. W. Wong, Straub 
Clinic and Hosp., Honolulu, Hawaii 96813. Meets third 
Monday of each month at 7:30 P.M. 

Hearty Puysics Sociery 
Secretary, Russell F. Cowing, P.O. Box 156, E. Wey- 
mouth, Mass. 02189. Annual Meeting. 

Houston RADIOLOGICAL SOCIETY 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Ipano Stare RapioLocicaL Sociery, Cuaprer or ACR 
Secretary-Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall. 

Irniwors RapioLoGicaL Society, Inc., CHAPTER or ACR 
Secretary, Dr. Robert D. Dooley, Hinsdale Med. Cen- 
ter, Hinsdale, Ill. 60521. Meets in the spring and fall. 

Inpiana Roentcen Society, Inc., CHAPTER or ACR 
Secretary, Dr. John A. Knote, 716 Carrolton Blvd., 
West Lafayette, Ind. 47906. 

Iowa RaprioLoGicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. John Huston, Jr., 1948 First 
Ave., N.E., Cedar Rapids, Ilowa 32402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific session is held in the 
autumn. 

Kansas RapioLocicar Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bidg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 
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Kentucky CHAPTER or ACR 
Secretary-Treasurer, Dr, Bernard Sams, St. Joseph In- 
firmary, 735 Eastern Parkway, Louisvlle, Ky. 40217. 
Meets in April and September. 

Kincs County Rapro.ocicat Society 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KuoxviLLE RADIOLOGICAL SOCIETY 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RADIOLOGICAL SOCIETY 
Secretary, Dr. Bruce Saxe, 1200 Stewart Ave., Garden 
City, N. Y. 11533. Meets monthly, 

Los AxcELEs RADIOLOGICAL SOCIETY 
Secretary, Dr. Isaac Sanders, 1429 Valley View Rd. 13, 
Glendale, Calif. 91202. Meets second Wednesday of 
month in September, November, January, April and 
June at Los Ángeles County Medical Association Build- 
ing, Los Angeles, Calif. Midwinter Radiological Con- 
ference. Century Plaza Hotel, Los Angeles, Calif. 

Loursiana Raprotocicat Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 70121. 

Lourstana-Texas Gurr Coast RapioLoGicAL Society 
Secretary-Treasurer, Dr. Arnold G. Manske, P.O. Box 
3008, Port Arthur, Tex. 71670. 

Marne Raprotosetcat Society, CuaprER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
Meme 04240. Meets in June, September, December and 

pril. 

ManvrauD RaproroaicAL Socigry, CHAPTER or ACR 
Secretary, Dr. David S. O'Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. ts 

Massacuusetrts RADIOLOGICAL Socrery, CHAPTER or ACR 
Secretary, Dr. Joseph T. Ferrucci, Jr., Massachusetts 
Gen. Hosp., Boston, Mass. o2114. 


MzuPurs RoEnTGEN Society 
Secretary-Treasurer, Dr. Thomas P. Coburn, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38163. Meets first Monday Oct. through 
May at the University Club. 


Miami VALLEY RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 
Micuican RanrorogicAL SocigrTv, CuaPrER or ACR 
Secretary-Treasurer, Dr. Francis P. Shea, Harper Hos- 
pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 
Micuican Society or THERAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. Delmar Mahrt, William Beau- 
mont Hosp., Detroit, Mich. 48072. Meets bi-monthly 
during the academic year. 
Mip-Hupsox RaprioLocicar Society 
Secretary-Treasurer, Dr. William D. Stiehm, 37 Flower 
Hill Rd., Poughkeepsie, N. Y. 12603. Meets 7:00 P.M., 
first Wednesday of each month, September to May. 
MirwaAukrEE Roentcen Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 


North Tenth St., Milwaukee, Wis. 53233. Meets monthly ` 


on fourth Monday, October through May, at University 

uD. 

Minnesota RanioLocicaL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Marvin E, Goldberg, Box 292, 
Mayo Memorial Health Sciences Center, Minneapolis, 
Minn. 55455. 
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i i Strate RADIOLOGICAL Society, CHAPTER OF 

A 
Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missouri RanioLocicaL Society, CHAPTER or ACR 
Secretary~Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, £10 S. Kingshighway, St. Louis, 
Mo. 63110. 

Montana RapiorooicAL Society, CHAPTER or ACR 
Secretary, Dr. C. H. Agnew, Room 102, Doctors Bldg., 
Billings, Mont. 59101. 

Nepraska Cuarrer or ACR 
Secretary-Treasurer, Dr. Robert Bodmer, Suite 622 Doc- 
tors Bdg., Omaha, Neb. 681 31. Meets the third Wednes- 
day of the month, Oct. through March, at the Clarkson 
Hosp., Omaha, Neb. and the fourth Friday of April at 
the Lincoln Country Club, Lincoln, Neb. 

Nevapa RaptroLocicAL Society, CHAPTER or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

N.E. Socrery ror RADIATION ÜNcoLocv 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass. 02114. 

New Enoianp Roentcen Ray Sociery 
Secretary, Dr. Melvin E. Clouse, 185 Pilgrim Rd., 
Boston, Mass. 02115. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass. at 3:00 P.M. Annual Meeting: May 16, 1975. 

mo IE Roenrcen Ray Soctery, CHAPTER or 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets rour to six 
times yearly. 

New Mexico Society or Rapio.ocists, CHAPTER or ACR 
Secretary, Dr. W. M. Jordan, 1100 Central Ave. S.E., 
Albuquerque, N. M. 87106. Four meetings annually, 
three held in Albuquerque, N. M., and one held at time 
and place of New Mexico State Medical Society annual 
meeting. 

New OnrzANs RaproroaicaL Society, Inc. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. Spring Conference. 

New York Roenrcen Sociery 
Secretary-Treasurer, Dr. Thomas C. Beneventano, 110 
East 210th St., Bronx, N. Y. 10467. Meets monthly on 
the grd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., April 24-26, 1975. A.M.A. Cat. 
I credit. Further information may be obtained from Dr. 
Albert A. Dunn, Roosevelt Hosp., New York, N. Y. 
10019. 

New Yonx Srare Cuaprer or ACR 
Secretary-Treasurer, Dr. Albert F. Keegan, 6 Secor Dr., 
Port Wash., N. Y. 11050. 

Norra American SocitETY or Carpiac RADIOLOGY 
Secretary-Treasurer, Dr. Erik Carlson, Univ. Calif., 
San Francisco, Calif. 94143. 

NonTH CAROLINA CHAPTER OF A’ 

Secretary- Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 
North Carolina Medical Society. The Fall Meeting is held 
n pore at the Mid Pines Club, Southern Pines, 


Nortu Dakota Raptotosicat Society, CHAPTER or ACR 
Secretary, Dr. Pablo Ramos, Box 1618, Bismarck, N. D. 
58501. Meets at time of State Medical Association meet- 
ing. Other meetings arranged on call of the President. 

NonTH Froripa RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital of 
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Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

Norrueastern New York RADIOLOGICAL Society 
Secretary, Dr. Donald R. Morton, Dept. of Radiology, 
St. Clare’s Hosp., Schenectady, N. Y. 12304. Meets in 
Albany area on third Wednesday of October, November, 
March, April, and May. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. John D. Earle, Stanford Medical 
Center, Stanford, Calif. 94304. Meets quarterly. 

NonrHERN CALIFORNIA RADIOLOGICAL Society 
Secretary, Dr. Mark D. Reiss, 5301 F Street, Sacramento, 
Calif. 95819. Meets on the fourth Monday of Sept., Nov., 
Jany Mareh and May at the Mansion Inn, Sacramento, 

alif. 

Norruwesrtern New York RapnroLocicaL Society 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NorTHWESTERN OHIO RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard W. Siders; 421 Michigan, Toledo, 
Ohio 43624. Meets 3rd Wednesday from September to 

a 


y. 

Onto Srare RanrorocticAL Socrgrv, CHaprer or ACR 
Secretary, Dr. Tearle L. Meyer, 175 S. Merkle Rd., 
Columbus, Ohio 43215. 

aeons Strate RaproLoGicAL Sociery, CHAPTER OF 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

Orance County RADIOLOGICAL SociETY 
Secretary, Dr. William E. Danko, 2601 E. Chapman, 
Orange, Calif. 92667. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
pane County Medical Association Bldg., Orange, 

alif. 

Orecon Stare Raprorocicar Soctery, CHAPTER or ACR 
‘Secretary-Treasurer, Dr. Robert E. Craven, P.O. Box 
12542, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

Orteans Parisa RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paetric Nortuwestr RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting. 

Pennsytvania Rapro.ocicat Society, CHAPTER or ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144. 

PHILADELPHIA RoEwTGEN Ray Society 
Secretary, Dr. Marvin E. Haskin, 230 N. Broad St., 
Philadelphia, Pa. 19102. Meets first Thursday of each 
month ats P.M., from October to May in Thompson Hall, 
College of Physicians. 

PITTSBURGH Roenroen SOCIETY 
Secretary, Dr. Klaus M. Bron, Presbyterian-Univ. Hosp., 
Pittsburgh 15213. Meets second Wednesday of month, 
September through May, at the Pittsburgh Athletic As- 
sociation. 

Raptation Researcu Sociery 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting. 

RADIOLOGICAL Society or CONNECTICUT, Inc., CHAPTER 
or ACR 
Secretary- Treasurer, Dr. Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY or GREATER CINCINNATI 
GSecretary- Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
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first Monday of each month at Cincinnati Academy of 
Medicine. 

RaproLocicAL Society or New Jersey, CHAPTER or ACR 
Secretary, Dr. Sidney Ketyer, St. Elizabeth Hosp., 225 
Williamson St., Elizabeth, N. J. 07207. Meets in Atlantic 
City at time of State Medical Society meeting and in 
October or November in Newark, N. J. 

Raprotocicat Society or Ruops Istanp, CHAPTER or ACR 
Secretary-Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. 

RADIOLOGICAL SOCIETY or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. A. Franklin Turner, LAC-USC 
Medical Center, Room 3418, 1200 North State St., Los 
Angeles, Calif. 90033. Meets three times a year, usually 
October, February and May. 

RADIOLOGICAL SOCIETY or THE STATE or NEw York 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St., 
Santa Rosa, Calif. 95405. Meets second Monday every 
other month. 

Ricumonp Country RapioroctcAL Sociery 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals, 

Rocusesrer Roentcen Ray Sociery, Rocuester, N. Y. 
Secretary-Treasurer, Dr. Robert J. Bruneau, 1441 East 
Ave., Rochester, N. Y. 14610. Quarterly meetings on the 
call of the President, at the Rochester Academy of 
Medicine. 

Rocky Mountain RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave. Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 21-23, 1975. 

San Anronio-Civinian Miztrary RapioLoaicAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
6:30 P.M. 

San Disco RanioLoGIcaL Society 
President, Dr. Stanley G. Seat, 476 Prospect St., La Jolla, 
Calif. 92057. Meets the first Wednesday of each month at 
the University Club. 

San Francisco RapioLoaoicAL Society 
Secretary-Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med. Ctr., San Francisco, Calif. 94122. 

Secrion on RADIOLOGY, CALIFORNIA MEDICAL AssociaTION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Secrion on Rapiotocy, Mepicat Society or tHE Dis- 
TRICT OF COLUMBIA . 
Secretary-Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 20854. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Secrion or RapioLocv, Nationa. MEDICAL Association 
Secretary, Dr. Ruby Brooks, Dept. Radiol., Veterans 
Adm. Hosp., P.O. Box 511, Tuskogee, Ala. 36083. Annual 
Meeting. 

Secrion ox RADIOLOGY, SOUTHERN MEDICAL ÁssociATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Section on RapnioLoGv, Texas MEDICAL Association 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

Sureveporr Rapro.ocicat CLuB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society ror Pepiarric RADIOLOGY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
way, Baltimore, Md. 21205. Annual meeting: Marriott 
Hotel, Atlanta, Ga., Sept. 28-29, 1975. 
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SOCIETY or GASTRO-INTESTINAL RADIOLOGISTS 
Secretary- Treasurer, Dr. John R. Amberg, University 
Hospital, 225 W. Dickinson St., San Diego, Calif. 92103. 

Soctery or NucLgAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110, Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual Meeting. 

Soury Bay RADIOLOGICAL SOCIETY 
Secretary, Dr. Robert Mindalzun, Valley Radiologists, 
Inc., 100 O'Connor Dr., San Jose, Calif. 95128. Meets 
the 2nd Monday of each month at the Santa Clara 
County Medical Society Bldg., 700 Empey Way, San 
Jose, Calif. 

Sours CanoLINA RaproLoGicaL Society, CHAPTER or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Sourn Coasr RapioLocicaL Sociery Cuarrer or ACR 
Secretary-Treasurer, Dr. Richard T. Love, Santa Bar- 
bara Med. Clin., 215 Pesetas Lane, Santa Barbara, 
Calif. 93110. Meets fourth Tuesday of alternate months, 
Sept., Nov., Jan., March and May. 

Soury Daxora RaprorocicAL Socigrv, CHAPTER or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall. 

SOUTHERN CALIFORNIA RADIATION THERAPY ÁSSOCIATION 
Secretary-Treasurer, Dr. Duane J. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SOUTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. J. W. Maxwell, P.O. Box 2144 
Mobile Ala. 36601. Annual Meeting: Grand Hotel, Point 
Clear, Ala., Jan. 31-Feb. 2, 1976. 

TENNESSEE RADIOLOGICAL Society, CHAPTER or ACR 
Secretary- Treasurer, Dr. Charles W. Kimsey, 111 White- 
hall Bldg., 960 E. Third St., Chattanooga, Tenn. 37403. 
Meets annually at the time and place of the Tennessee 
State Medical Association meeting. 

Texas Stare RaproroaicaL Society, CuaprER or ACR 
Secretary, Dr. Francis E. O'Neill, 1128 Nix Prof. Bdg., 
San Antonio, Tex. 78205. 

Tue FLEISCHNER SOCIETY 
Secretary, Dr. E. Robert Heitzman, State University of 
New York Upstate Medical Center, Syracuse, N. Y. 
13210. Annual Meeting: St. Francis Hotel, San Fran- 
cisco, Calif., May 28-31, 1975. 

Tri-State RADIOLOGICAL SocrETY 
Secretary, Dr. Alfred Lessure, Welborne Hosp., Evans- 
ville, Ind. 47714. Meets bimonthly on the third Wednes- 
day at Arco Hospitals. 

Upper Peninsuta RADIOLOGICAL SOCIETY 
ees Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Uran Srare Rapro.ocicar Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Patrick D. Lester, Dept. Radiol., 
University of Utah Medical Center, Salt Lake City, 
Utah 84112. Meets quarterly at Holy Cross Hospital. 

Vermont RaAproLocicaL Socigrv, Cuaprer or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. o5641. 

VirciniA CHAPTER or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 3500 Ken- 
sington Ave., Suite 2-A, Richmond, Va. 23221. 

Wasuincron, D. C., CHAPTER or ACR 
Secretary- Treasurer, Dr. Robert M. Allen, 9312 Convento 
Terr., Fairfax, Va. 22030. 

Wasa naroi Srare RapioLoGicaL Socigry, CHAPTER OF 
Secretary-Treasurer, Dr. Donald J. Hesch, 3216 N.E. 
45th Place, Seattle, Wash. 98105. 

Wesr Vironia RapioLoGicAtL Socirery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, II, 200 
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. Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee, 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. James O. Richardson, Jr., 280 Mamaronek 
Ave., White Plains, N. Y. 10605. Meets on second Tues- 
day of October, December, February and May. 

Wisconsin RapioLoGicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. June Unger, Wood VA Hosp., 
Wood, Wis. 53193. Meets twice a year, May and Sep- 
tember. 

Wisconsin Society or THERAPEUTIC RADIOLOGISTS 

. Secretary, Dr. Alvin Greenberg, Radiother. Ctr., Univ. 
Hospitals, Madison, Wis. 53706. Meets quarterly. 

Wyomine Raprotocicat Society, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 


AsoctaciOn COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Rafael Umafia-Umaiia, Apartado 8-5340, 
San José, Costa Rica. 

AsociacóN DE RapiéLocos DE CENTRO AMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Miranbell Solis, Apar- 
tado 3352, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries. 

ASOCIACIÓN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Soctepap DE RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SoctepapD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9%, Calle A o-05, Zona 1, 
Guatemala 

Socrepap Mexicana DE Raniorocia, A.C. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coquí. Meets first 
Monday of each month. 

Sociepap Rapio.écica PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

Socrepap Rapio.écica DE Puerro Rico 
Secretary, Dr. Heriberto Pagán Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 P.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


British COMMONWEALTH oF NATIONS 


Association oF RADIOLOGISTS OF THE PROVINCE oF 
QUEBEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

Baitisy InsTrrure or RADIOLOGY 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 
Welbeck St, London, W1M/7PG, England. 

CANADIAN ÁssOCIATION or Puysicists, Division or MED- 
ICAL AND BioLocicaL Physics 
Honorary Secretary- Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 10:3 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN ÁssOCIATION or RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, Suite 806, 1440 St. 
Catherine St. West, Montreal 107, Que., Canada. Thirty- 
eighth Annual Meeting: Toronto, Ont., May 11-16, 1975. 

Epmonton AND Districr RaptotoaicaL Sociery 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
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Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FacuLTY or RADIOLOGISTS 
Honorary Secretary, P. D. Thomson, 28 Portland PL, 
London, WIN 4DE. 

MoxrnEAL RapioLocicaL Srupy Cruz . 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Section or RaproLoov or THE RovAL Society or MEDI- 
CINE (Conrinep To MEpiIcAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicirie, 1 Wimpole St., London, W. 1 
M8AE, 1 England. 

SociÉTÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tue HosrrraL Puysicists’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 9BX, England. 

Toronto RaproLocican SocigTY . 

Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Tur ROYAL AUSTRALASIAN COLLEGE or RADIOLOGISTS 
Honorary Secretary, Dr, T. P. Loneragan, 45 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


Corécio Brasero pE RADIOLOGIA 
Secretary-General, Dr. José Marcos Pires de Oliveira, 
Caixa Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RapioLocia 
Branches of the Federation are: Sociedad de Radiólogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
diclogia de La Plata; and Sociedad de Radiologia de San 

uan. 
Secretary-General- Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 
Congress will be organized by Sociedad de Radiología, 
, Radioterapéutica y Medicina Nuclear de Rosario in 1975. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Tomás J. Gutiérrez F, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

SocizpAp Boutviana pe RaproLooía 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

Socispap CuiLena DE RADIOLOGÍA 
Secretary, Dr, Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 p.M. 

Socrepap CoroMBIANA DE Raprotocfa 
Secretary-General, Dr. Gustavo Sánchez Sánchez, Bogotá, 
Colombia. Meets last Thursday of each month. 
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Soctepap ECUATORIANA DE RADIOLOGÍA 
Serer Dr. Luis Blum, Casilla 3712, Guayaquil, Ecua- 

or. 

Socrepap PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asunción, Paraguay. 

Soctepap Peruana De RaptotocíA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 
January, February, and March. 

SOCIEDAD DE, RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-1 10, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. i 

Soctepap DE RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 561, 
Corrientes, Argentina. 

Soctepap pe Rapyoocia DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Árgentina. 

Soctrepap pe RapioLoGía, 
Mépica DEL Urucuay 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SOCIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal 505, Pernambuco, Brazil. 

Socrepap DE RoENTGENOLOGÍA Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Grl. 
Paz. 151, Córdoba, Argentina. 

Socrepap DE RADIOLOGÍA, RADIOTERAPÉUTICA Y MEDICINA 
NvoeLEAR DE Rosario à 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

Soctepap SALTEÑA DE. RADIOLOGÍA v MEDICINA NUCLEAR 
Treasurer, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

Secrepap VENEZOLANA DE Rapio.ocfa v Mepicrna Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9215, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL Europe 


ÖSTERREICHISCHE RONTGEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

SociérÉ RovArE BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December, 

SociÉrÉ Evropéenne DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. J. Corbaton, Clinica Infantil "La Paz," 
Av, Generalissimo, 117 Madrid 34, Spain. Annual Meet- 
ing: Madrid, Apr. 24-26, 1975. 

Permanent Secretary, Clément Fauré, Hôpital des Enfants 
Malades, 149, rue deSévres, 75 730, Paris Cadet 15, France. 

Sociéré Francaisg DE RADIOLOGIE MÉDICALE, MÉDECINE 
NucLÉAIE ET ELecrRoLoGIe, and its branches: Socr- 
ÉTÉ DU SuD-Oussr, DU LITTORAL MÉDITERRANÉEN, DU 
CENTRE ET LYONNAIS, DU NORD, DE L'OUEST, DE L’Est, 
pu Massir CENTRAL, D'OUTRE-MER ET D’ETRANGER. 
Parent Society meets third Monday of each month, ex- 
cept during July, August and September, rue de Seine 
12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru, Paris 
75008, France. 

SociÉTÉ FRANÇAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R, Djindjian 16, rue 
de l'Université 75, Paris 7*, France. Annual meeting. 
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ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromir Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÓNTGENGESELLSCHAFT : 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universitát 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 

FacuLrY or RabioLooisrs oF THE Royat COLLEGE OF 
SURGEONS IN IngLAND 
Honor. Secretary, Max. J. Ryan, St. Stephen’s Green, 
Dublin 2. Annual Meeting, Oct. 25 and 26, 1974. 

SocigrÀ lrALiANA pI RapioLocia Menica £ MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

SociETAs RaproLocicA Danica 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING Voor RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

Norsk FonENING ror Mepicinsk RADIOLOGI 
General Secretary, Gunnar Stake, Rikshospitalet, Oslo, 
Norway. f 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. F. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägn 5 C., Finland. Annual 
Meeting: 

Socrepap EspaNota pe RapioLocia y ELecrTRrOoLOGÍA 
Ménicas v pe Mepicina NUCLEAR 
Secretary-General, Dr. Pilar Gallar Barberá, Villanueva, 
11, Madrid 1, España. Meets every other Saturday eve- 
ning of each month, Oct. to June, inclusive, in Madrid. 

SoctepapE Porrucuesa pe RapioLocia & MEDICINA 
NUCLEAR 
Secretary-General, Dr. Luís Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

Svensk Féreninc För Mepicinsk RADIOLOGI 
Secretary, Dr. Hanz Ringertz, Róntgendiagnostika Av- 
delningen, Karolinska Sjukhuset 104 01 Stockholm 60, 
Sweden. 
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SCHWEIZERISCHE VEREINIGUNG FUR RaproLocie, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
Suisse DE Raprotociz, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


Inpian RADIOLOGICAL Association 
Honor. Gen. Secretary, Dr. S. P. Aggarwa', 10-B Kasturba 
Ghandi Marg, New Delhi iioooi. 28th Indian Congress of 
Radiology will be held in Hyderabad in 1975. 

Invonestan RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 

Iranian RapioLoGIcaL Sociery 
Secretary, Dr. Majid Rooholamini, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. sth Iranian Congress of Radiology, 
Apr. 12-17, 1975. 

IsraEL RADIOLOGICAL SOCIETY 
Secretary, Dr. M. A. Lerner, Hesharon Hosp., Petah- 
Tigva, Israel. 

PuiLiPppINE CoLLEGE or RADIOLOGY 
Secrelary-Treasurer, Dr. Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thursday of the month. 

Raprotocica. SOCIETY oF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


Association or Rapio.ocists or WEsr AFRICA 
Honorary Secretary, C. A. Beetlestone, M.B., B.S., 
D.M.R.D., Dept. Radiol, University College Hosp., 
Ibadan, Nigeria. 

RADIOLOGICAL SOCIETY or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH Arrican [INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 
Neck AND CHEST 


CarELLÁ, Buyosa G. Estenosis traqueales. 
(Tracheal stenosis.) £n. de med., Aug., 1974, 
60, 733-748. (From: Sociedad Catalana de 
Oto-Rino Laringologia, Barcelona, Spain.) 


The tracheal lumen can be narrowed by extrinsic 
changes (masses or fibrosis) in the neck or mediasti- 
num. Intrinsic stenosis is usually secondary to 
tracheotomies or relatively prolonged endotracheal 
intubation, and is due to scarring and/or granuloma 
formation. 

Proper technique and meticulous care during the 
period of intubation would reduce the incidence of 
these complications. Prophylactic steroids and anti- 
biotics might be helpful. 

Several tréatment methods are available: (a) 
periodic or continuous dilatation, the results are un- 
predictable; (b) resection of the stenotic segment 
and end-to-end anastomosis, this can be done if the 
lesion is less than 3 cm. long; if the lesion is in the 
thoracic portion of the trachea, mortality is high; 
and (c) plastic reconstruction. 

This article reviews 3 lesions in the cervical tra- 
chea, treated with good results using the technique 
of Aboulker.—Fulian B. Alvarez, M.D. ^ 


Becuery, P., Dovay, B. Rémy, J., and 
Voisin, C. Exploration radiologique de quelques 
affections trachéo-bronchiques chroniques rares. 
(Radiologic study of certain rare chronic 
tracheobronchial conditions. ) Ann. de radiol., 
Nov., 1974, 77, 649-668. (Address: Dr. P. 
Beguery, Service central de Radiologie, Hópi- 
tal A.-Calmette, 2, avenue Oscar-Lambret, 
F 59033 Lille Cedex, France.) 


Disease of the trachea is relatively rare as com- 
pared with the much more frequent bronchial dis- 
ease. Tracheal disease is often accompanied by 
bronchial involvement, but the combination of 
tracheobronchial disease is rare. 

‘The authors report on the radiologic study of sev- 
eral rare tracheobronchial conditions: tracheo- 
bronchomegaly, 5; chronic atrophic polychondritis 
with tracheal manifestations, 1; tracheobronchial 
chondro-osteoplastic tracheobronchopathy, 4; and 
diffuse tracheobronchial amyloidosis, 1. 

- The radiographic examination of the tracheo- 
bronchopathies is done with conventional radiog- 
raphy, high voltage radjography, tomography, and 
tracheobronchography. 

1. Tracheobronchomegaly is characterized by sig- 
nificant dilatation due to congenital anomaly of the 
elastic and muscular tissues of the tracheobronchial 
tree. Fiye cases with pertinent history are reviewed 
with excellent, illustrative roentgenograms. 

Tracheobronchomegaly i is less frequent than pure 
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dilatation of the bronchial tree. It occurs most fre- 
quently in young people, in the third and fourth 
decades, although it has been observed in infants and 
adolescents. It occurs predominantly in the male 
(72 per cent) and rarely in the female. The cervical 
trachea is not usually involved. 

Tracheobronchomegaly is usually found in a pa- 
tient presenting manifestations of chronic sup- 
purative bronchial disease. On physical examination, 
a noisy cavernous, almost boisterous cough is heard. 
Signs of respiratory insufficiency are of infrequent 
occurrence. 

Plain film on routine radiography, high voltage 
radiography, bronchography, and tomography re- 
veal marked dilatation of the thoracic trachea and 
major bronchi, irregularity in the outline of the 
trachea as well as diverticulation. Endoscopy does 
not make a significant contribution to the diagnosis. 

2. Chronic atrophic polychondritis. This is a sys- 
temic disease of unknown cause characterized by 
regressive and extensive degeneration of cartilage. 
Thus, involvement of the tracheobronchial cartilag- 
inous tissue is a local manifestation of a systemic dis- 
ease, This condition involves both sexes with a fe- 
male preponderance. Age ranges between 30 and 50 
years. i 

The cartilaginous involvement occurs in the 
ears, nose, in various joints, rarely in the ocular re- 
gion. However, in the evolution of the disease, all 
cartilaginous tissues of the body may be involved. 

Nasal and ear involvement are accompanied by 
destruction of cartilage and a resultant deformity. 
Joint involvement presents a picture which simu- 
lates polyarthritis and chronic rheumatoid arthritis. 
Involvement of the larynx is less frequent than the 
trachea. Respiratory insufficiency and distress may 
be striking clinical symptoms. Radiologic examina- 
tion contributes very little to the diagnosis and fails 
to demonstrate the softening of the cartilage in the 
trachea and bronchi. 

3. Chondro-osteoplastic tracheobronchopathy is a 
rare condition of unknown origin characterized by 
the presence of cartilaginous or osseous-cartilagi- 
nous submucous plaques, or deposits, in the tracheo- 
bronchial system. This is diagnosed best by gndos- 
copy. High voltage radiography and tomography 
reveal retraction of the tracheobronchial lumen, best 
demonstrated in the routine frontal projection. En- 
doscopic study demonstrates more readily the 
changes in the mucosa and the lumen of the trachea. 

4. Diffuse primary tracheobronchial amyloidosis is 
a rare condition characterized by diffuse amyloid 
infiltration into the submucosa of the trachea and 
bronchi resulting in retraction and narrowing of the 
lumen. Radiologic manifestations are those of ir- 
regular narrowing, undulation, and thickening of the 
tracheal and bronchial wall, irregularity in their con- 
tour. Tracheobronchography is more helpful than 
tomography. The lung parenchyma is not involved 
in amyloidosis. Endoscopy remains the most impor- 
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tant single modality of examination. . 
Nineteen excellent reproductions of roentgen 
grams accompany this presentation.—William H. 

Shehadi, M.D. 


Lanper, Puiur, and Parayew, Max J. In- 
fectious mononucleosis—a review of chest 
roentgenographic manifestations. ¥. Canad. 
A. Radiologists, Dec., 1974, 25, 303-306. 
(From: Department of Radiology, Jewish 
General Hospital & McGill University, Mon- 
treal, Quebec, Canada.) 


The chest roentgenograms of $9 patients with a 
clinical and laboratory proven diagnosis of infectious 
mononucleosis were reviewed. 

Distinct hilar adenopathy was present in 4 patients 
and prominent hila were present in 4 patients. An 
interstitial reticular pattern within the lung was 
present in only 3. patients. Three patients had small 
or moderate pleural effusions. The most frequent 
roentgenographic finding was splenomegaly, char- 
acterized by displacement of the gastric air bubble 
or splenic flexure in 28 patients, and questionable 
splenomegaly in 9 patients. 

The heterophile antibody test may be negative 
initially with a rising titer occurring several days or 
weeks after the clinical and radiologic onset of the 
disease.—Ronald J. Ross, M.D. 


ABDOMEN 


MaocNzss, Linpa J., SANFELIPPO, PETER M., 
vAN HEERDEN, JonaTHaNn A., and Jupp, 
Epwaro S. Diverticular disease of the right 
colon. Surg., Gynec. &F Obst., Jan., 1975, 740, 
30-32. (From: The Department of Surgery, 
Mayo Clinic and Mayo Foundation, Roch- 
ester, Minn.) 


There is a 0.7 to 1.5 per cent incidence of diver- 
ticula of the right colon in all patients with colonic 
diverticulosis. In a review of a series of 3,874 patients 
with colonic diverticulosis at the Mayo Clinic, there 
were only 35 patients with right-sided diverticula, 
representing a 0.9 per cent incidence. Twenty-seven 
of these 35 patients had multiple diverticula of the 
ascending colon and cecum. Eighteen patients had 
symptoms usually localized to the right lower quad- 
rant. Seven patients had a cecal diverticulum which 
had perforated. Diverticulitis of the right colon may 
present as an acute inflammatory process and fre- 
quently mimics appendicitis. 

'Two types of diverticula occur in the right side of 
the colon. More frequently, the congenital or true 
diverticulum containing all layers of the intestinal 
wall is the one present in the cecum and ascending 
colon and is usually solitary. When the false diver- 
ticulum containing only the mucosa and submucosa 
is present within the ascending colon, there are usu- 
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ally other false diverticula within the left side of the 
colon. Eighty-eight per cent of the true diverticula 
occur in the cecal area and the remainder are present 
in the ascending colon. Right-sided diverticulosis oc- 
curs at a younger age, average of 40 years, as com- 
pared to patients with left-sided diverticulitis whose 
ages range from 54 to 63 years average. 

The barium enema examination is the only defini- 
tive diagnostic aid in right-sided diverticulitis. The 
intraoperative diagnoses include malignant lesions, 
appendiceal abscess, solitary ulcer of the cecum, 
regional enteritis, amebic granuloma, tuberculosis, 
actinomycosis, and carcinoid.—Ronald F. Ross, M.D. 


REcarpE, MancELo, Hotyoxes, E. Dovucras, 
and Erias, Extras G. Carcinoma of the colon, 
rectum, and anal canal in young patients. 
Surg., Gynec. & Obst., Dec., 1974, 739, 909- 
913. (From: The Department of General Sur- 
gery, Roswell Park Memorial Institute, New 
York State Department of Health, Buffalo, 
N.Y.) 


Forty patients with carcinoma of the lower intesti- 
nal tract (19 females and 21 males) were reviewed 
retrospectively at the Roswell Park Memorial Insti- 
tute. All the patients were 35 years of age or less, and 
patients with polyposis of the colon were excluded. 
The distribution of the lesions was similar to that 
seen in the older age group. Interestingly, 21 lesions 
were found in the anus, rectum or lower sigmoid. 
Abdominal pain and rectal bleeding were the most 
common presenting complaints. Surgical findings 
included a rectal mass (21 patients); abdominal dis- 
tention (16 patients), and hepatomegaly (3 patients). 

Pathologically 38 patients had granular carci- 
nomas and 2 patients had squamous cell lesions. The 
lesions were resectable in 33 patients and some of the 
nonresectable lesions required diversion for palia- 
tion. 

The authors present 4 cases in some detail because 
of their clinical interest in these cases. 

Survival data revealed that 33 patients died in less 
than 5 years and 23 died in the first 2 years. The 
survival time can be correlated to the cell type and 
differentiation. All long-term survivors had well to 
moderately differentiated adenocarcinomas. Patients 
with mucin-producing lesions died within 2 years. 
Lesions greater than 5 cm. in diameter produced 
death in less than 4 years. There were no § year sur- 
vivors when there were visceral or lymph node me- 
tastases. The location of the lesion within the colon 
did not affect the prognosis. 

'The authors conclude that lower intestinal car- 
cinoma is rare, but not uncommon in the younger 
age group. The poorer prognosis which has been men- 
tioned in recent publications probably reflects more a 
delay in diagnosis than a difference in prognosis 
per se. 

'The authors emphasize that rectal bleeding, hem- 
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orrhoids, change in bowel habits and recurrent ab- 
dominal pain in the younger age group should be 
thoroughly evaluated clinically and radiologically 
just as in older patients.—Daniel P. Link, M.D. 


Cuessicx, Kennetu C., Brack, Sipney, and 
Hoyr, STEPHEN J. Spasm and operative chol- 
angiography. 4.M.a. Arch. Surg., Jan., 
1975, IIO, 53-57. (Address: Kenneth C. 
Chessick, M.D., 316 S Line Avenue, Inver- 
ness, Fla. 32650.) 


Spasm of the sphincter of Oddi during operative 
cholangiography may be secondary to anesthetic 
agents, morphine sulfate, irritating contrast medium, 
and operative manipulation during common duct 
exploration. 

The failure to recognize the role of spasm at the 
sphincter of Oddi may result in further unnecessary 
surgery with severe morbidity and increased mor- 
tality. 

The anesthetic agent fentanyl citrate (Sublimaze) 
was a factor in producing severe spasm of the sphinc- 
ter of Oddi in 6 cases reported by the authors. There 
was complete obstruction of the distal common duct 
on operative cholangiography following thorough 
common duct exploration. In 3 of these cases there 
was unnecessary re-exploration of the common duct 
with increased morbidity. In the other 3 cases, ob- 
struction due to spasm was recognized and no further 
surgery was done. Postoperative cholangiography in 
the latter group showed a normal sphincter. 

Manipulation during common duct exploration 
contributed to spasm of the sphincter of Oddi in some 
of these cases. 

Rapid injection of cold or irritating contrast me- 
dium is known to produce spasm. 

The common duct should not be re-explored if 
contrast medium fails to flow into the duodenum 
following common duct exploration and passage of a 
probe through the sphincter of Oddi, unless there is 
some obvious filling defect present. 

A tapered “bird-beaked” appearance of the ter- 
minal common duct is suggestive of spasm.—Paul 
M. Dassel, M.D. 


GENITOURINARY SYSTEM 


Carrio, GiuLi0, and RapAaELr Enrico. 
Calcolosi renale liquida: tre nuovi casi. 
(Milk of calcium renal stone: three new 
cases.) Radiol. med., Aug., 1974, 60, 670-677. 
(Address: Dr. Giulio Caprioli, Spedali Civili, 
3 piazza Ospedale, I-25100 Brescia, Italy.) 


Fresnais in 1937 first described a case of liquid 
calcium material collected in a pyelogenous cyst and 
it was Howell in 1969, who coined the term milk of 
calcium renal stone. 

From a review of the literature, the authors found 
that in 21 cases the milk of calcium was retained in 
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a pyelogenous cyst or in a calyceal diverticulum and 
only in 4 cases was it collected in a large nephrotic 
sac. Apparently only in the case reported by Rosen- 
berg (1967) was a communication demonstrated be- 
tween the cyst containing the liquid calcium material 
and the collecting system. 

The authors report 3 cases of milk of calcium renal 
stone observed, respectively, in a 55 year old woman, 
in a 30 year old man, and in a 23 year old woman. In 
all the cases the liquid calcium material was collected 
in large hydronephrotic sacs. Only the male patient 
was subjected to right nephrectomy, with pathologic 
confirmation of the roentgen diagnosis.—4. F. 
Govoni, M.D. 


Ma, MicHaEL Kin Gay, and Cuan, KEENG 
Wai. Renal angiomyolipoma: report of 5 
cases. Brit. Y. Urol., Oct., 1974, 46, 481-484 
(From: Department of Surgery, University 
of Hong Kong, Queen Mary Hospital, Hong 
Kong, Hong Kong.) 


Angiomyolipomas are rare tumors affecting the 
kidneys; they may occur as part of the tuberous 
sclerosis syndrome. In these patients the lesions are 
usually bilateral. The angiomyolipomas are hamar- 
tomas with no evidence of malignant change. When 
these lesions occur in patients without the associated 
systemic changes of tuberous sclerosis, they may 
mimic a malignant renal lesion and are treated as 
such. 

Five patients with renal angiomyolipomas with no 
other clinical symptoms other than those related to 
the tumor are presented. Nephrectomy was per- 
formed in all patients because of the clinical symp- 
toms. In all of the 57 cases reviewed in the literature, 
the clinical symptoms included pain in 73 per cent, 
hematuria 26 per cent, infection 10 per cent, hyper- 
tension I per cent, and palpable mass 42 per cent. 

'The angiolipoma is impossible to differentiate 
from a neoplasm on routine intravenous and retro- 
grade pyelography. The renal angiogram may be 
more diagnostic, demonstrating a network of tortu- 
ous small vessels which persist for some time with 
minimal sinusoidal and venous vascularity.—Ronald 


F. Ross, M.D. 


ExeE.unp, L., and LinpHoim, T. Angiography 
in renal amyloidosis. Acta radiol., July, 1974, 
I5, 393-400. (From: The Department of 
Diagnostic Radiology and Medical Depart- 
ment B [Renal Unit], University Hospital, 
S-221 85 Lund, Sweden.) 


The authors report their experience with renal 
angiography in 6 adult patients; 5 of the 6 having 
renal biopsy proven amyloidosis and the sixth by 
biopsy of an extrarenal site (rectal mucosa). Four 
patients had secondary amyloidosis (3 with chronic 
rheumatoid arthritis, 1 with chronic osteomyelitis) 





Vor. 124, No. 1 


with the remaining 2 patients having primary renal 
amyloidosis. One patient presented with acute oli- 
guric renal failure, while all the remaining cases had 
chronic renal failure of a variable degree (creatinine 
clearances of 3-65 ml. per minute); additionally, 4 
patients had a nephrotic syndrome; however, renal 
venography or subsequent autopsy excluded renal 
vein thrombosis as a causative associated lesion. 

'The characteristic amyloid lesion is vascular in- 
volvement with thickening of vessel walls (of any 
size), especially the glomeruli. These vascular changes 
reflect the arteriographic findings of a normal main 
artery, smooth narrowings of segmental branches or 
tortuosity and irregularity of same, absent filling of 
cortical branches (interlobular), delayed emptying of 
arterial vessels and a poorly defined corticomedullary 
junction. Renal size was basically normal in most, 
being questionably slightly enlarged in 1 and def- 
initely small in 3; however, 2 of the latter had super- 
imposed hypertension or urinary tract infection. The 
differential diagnosis includes chronic glomerulone- 
phritis predominantly, but occasionally chronic py- 
elonephritis.—R;chard C. Pfister, M.D. 


MertanbD, J.-J., Le Guirvov, M., Lerace, T., 
Borres, J., and Kuss, R. Artériographie 
hypersélective et embolisation en pathologie 
génito-vésicale chez Phomme: techniques, 
résultats, indications. (Hyperselective arteri- 
ography and embolization in human genito- 
vesical pathology: techniques, results, indica- 
tions.) nn. de radiol., Oct., 1974, r7, 611- 
627. (Address: Dr. J.-J. Merland, Service de 
Neuro-Radiologie, Charcot Hépital de la 
Salpêtrière, 47, bd. de  Hépital F 75634 Paris 
Cedex 13, France.) 


The authors report on their experience with hyper- 
selective arteriography of the branches of the hypo- 
gastric artery, and particularly of the genital and 
vesical arteries, producing embolization of the vessels 
resulting in hematosis in cases of severe hematuria. 

This technique was used in 6 patients with grati- 
fying, immediate, and spectacular cessation of bleed- 
ing, which for the most part proved to be lifesaving. 

Following identification of the bleeding artery and 
localization of the point of bleeding, embolization 
is produced by the application of a gelatin sponge 
(spongel) to the site of bleeding. 

The first case was that of a 25 year old male with 
severe bleeding due to angiomatosis of the bladder. 
In the other 5 cases, vesical hematuria was due to 
postradiation changes and resultant cystitis follow- 
ing cobalt 60 therapy. In 3 patients, the bladder 
tumor had completely disappeared. In the other 2 
patients, the bladder tumor was still present. Addi- 
tionally, 1 patient with unusual penile arteriovenous 
fistula was suffering from severe hemorrhage and was 
treated in the same manner. 
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The preferred route of catheterization is through 
the axillary artery. Downward progression of the 
catheter is enhanced by the arterial flow in the di- 
rection in which the catheter is progressing. 

This route should be tried first. It is most suc- 
cessful in the younger age group. The femoral route 
may be more feasible in older patients in as much 
as atherosclerotic changes in the aorta may interfere 
with the downward progress of the catheter intro- 
duced through the axillary artery. 

Embolization with gelatin sponge (spongel) has 
been used in the cervical-cephalic and vertebral- 
medullary areas by the neurosurgeon. The authors 
believe that this is the first time this technique has 
been used in the realm of urology. 

The authors stress the importance of producing the 
embolization at the exact site of bleeding and not at 
a higher level of the bleeding artery. With the latter 
procedure, bleeding may start again by means of col- 
láteral circulation. 

Nine figures, each with reproductions of multiple 
roentgenograms and drawings, accompany this 
article. —W illiam H. Shehadi, M.D. 


Bewicx, M., Corus, R. E. C., SAXTON, 
H. M., Erus, F. G., McCo tt, I., and Oac, 
C. S. The surgery and problems of the ureter 
in human renal transplantation. Brit. 7. 
Urol., Oct., 1974, 46, 493-510. (From: Guy's 
Hospital, London, King's College Hospital, 
The Royal Sussex County Hospital, Brighton, 
and The Kent and Canterbury Hospital, 
Canterbury, England.) 


The authors summarize the main reported series 
since 1966 and show that the incidence of complica- 
tions referable to urinary drainage disorders in renal 
allotransplantation is between 10 and 20 per cent 
with an associated mortality of 2-15 per cent. 

Urographic Technique. Yn the second week follow- 
ing tránsplantation, nephrotomography is routinely 
performed whether there is evidence of renal function 
or not. A plain roentgenogram and preliminary to- 
mographic cut are obtained before contrast medium 
is given. These confirm proper centering and expo- 
sure factors. The usual level of tomographic section 
is at the estimated height of the superior pubic 
ramus. The standard dose of contrast medium is 100 
ml. of sodium iothalamate 70 per cent. In patients 
with edema or heart failure, 150 ml. of meglumine 
iothalamate 60% is administered. 

A film is exposed at the end of injection to show the 
initial nephrogram, and at $ minutes after injection 
another film is exposed, and 3 tomographic sections 
are also obtained. The appearances at this stage indi- 
cate what further films may be needed. If there is 
prompt excretion with clear delineation of renal out- 
lines and a normal collection system, then a film at 
30 minutes will show the bladder and this then may 
be followed by a post-micturition film. 
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When opacification is poor, tomography is essen- 
tial and additional tomographic cuts either ante- 
riorly or posteriorly may be required. In some cases 
the pyelocalyceal system is not seen, but the ureter 
and late bladder opacification will show that con- 
trast medium is being excreted in poor concentration. 
These changes are usually due to mild calyceal com- 
pression by swollen parenchyma. 

If no opacification of the collecting system occurs, 
then delayed films are required up to 24 hours until 
the diagnosis is clear. A prolonged nephrographic 
pattern without calyceal filling may be seen in tubu- 
lar necrosis as well as ureteral obstruction. Occasion- 
ally, there will be no evidence of excretion at any 
stage, not even a nephrogram, and this may indicate 
arterial obstruction. 

'The criteria for the presence of ureteral obstruc- 
tion are similar to those in nontransplanted kidneys— 
delayed excretion with a delayed onset of a progres- 
sively intense nephrogram and calyceal, pelvic, and 
ureteral distention down to the point of holdup. 

Extravasation from an anastomotic site is easy to 
identify if density is adequate, but may otherwise be 
difficult. This diagnosis should be entertained, how- 
ever, when the calyces opacify but contrast media 
never reaches the urinary bladder. 

Early Postoperative Function. In those cases in 
which there is early production of urine and dialysis 
is not required, the intravenous urogram with tomog- 
raphy will act as a baseline for subsequent examina- 
tions and to ensure that there is no ureteral obstruc- 
tion. 

The Early Anuric Kidney. There are 4 causes for 
anuria at this stage: vascular thrombosis (arterial or 
venous); ureteral obstruction; rejection; and acute 
tubular necrosis. Vascular abnormalities are best 
shown by the use of an I! labeled Hippuran scan or 
a renal arteriogram. In the authors’ hands, the Hip- 
puran scan has given good results, and they normally 
perform one between the second-tenth postoperative 
day. If the scan shows no Hippuran uptake, then a 
renal arteriogram is obtained with the femoral punc- 
ture being done on the contralateral side. They have 
utilized venography in a limited fashion and only 


when there was gross swelling of the ipsilateral leg. | 


If by the 15th to 20th postoperative day the kid- 
ney is severely oliguric, then a renal biopsy is per- 
formed. If blood flow is adequate and rejection un- 
likely, the anuria is probably due to obstruction or 
acute tubular necrosis. A prolonged nephrogram 
with faint or absent opacification of pyelocalyceal 
system is suggestive of tubular necrosis rather than 
obstruction. 

Failing renal function in a previously “life sup- 
porting" transplant kidney occurring within 3 
months is usually due to either rejection or obstruc- 
tion. The causes of obstruction at this stage are: 
distal ureteral obstruction due to ureteral ischemia; 
ureteral stenosis or submucosal tunnel hematoma; 
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clots in the drainage structures; lymphocele; ureteral 
kinking; and ureteral obstruction due to periureteral 
abscess formation. 

A late failure in renal function occurring some 3 
months after satisfactory transplant function may 
be due to ureteral obstruction from scarring, ureteral 
rejection and late formation of a lymphocele with 
ureteral obstruction.—Richard C. Pfister, M.D. 


ZiNckE, Horst, Keras, Panayotis P., and 
Cur», Ormonp S. Ureteropelvic obstruction 
in children. Surg. Gynec. C9 Obst, Dec., 
1974, 239, 873-878. (From: The Depart- 
ment of Urology, Mayo Clinic and Mayo 
Foundation, Rochester, Minn.) 


One hundred and fifty-two children with congenital 
ureteropelvic obstruction were reviewed at the Mayo 
Clinic Department of Urology. All patients were 
under 16 years of age and the male to female ratio 
was 2:1. Pain was the most common presenting com- 
plaint. Frequently the pain was vague abdominal or 
periumbilical and associated with vomiting. The 
diagnosis of ureteropelvic obstruction is usually 
made on excretory urography and the authors prefer 
an infusion study. Retrograde pyelography is neces- 
sary only if the renal function does not allow visual- 
ization on excretory studies. Vesico-ureteral reflux is 
routinely excluded in this series by cystography. 

The precise cause of every case is not always 
found. In some cases there is a redistribution of 
muscle spirals by longitudinal fibers leading to a 
narrow aperistaltic segment. In other cases kinks, 
bands, and external structures at least increase the 
ureteropelvic junction obstruction in children. The 
authors found 18 per cent of their cases to have bi- 
lateral obstruction to varying degrees, and emphasize 
evaluating the contralateral kidney, especially when 
nephrectomy is considered as a mode of therapy. 

The indications for operation in children as in 
adults include pain, hydronephrosis and infection. 
Conservatism in treatment is justified, since the re- 
cuperative power of the young kidney is difficult to 
assess. The authors describe the type of pyeloplasty 
(ureteropyelostomy) for children which was easier 
to perform ahd led to excellent results. 

With relief of symptoms as an endpoint, 111 satis- 
factory results were obtained out of 121 pyeloplas- 
ties. The relief of symptoms was not always com- 
mensurate with the urographic findings. The pyelo- 
plasty was ineffective in 10 patients. Primary ne- 
phrectomy was performed in 41 patients and the ob- 
struction was bilateral in 25 patients.—Daniel P. 
Link, M.D. 


Bruezikre, J., Gu£n1or, J.-C., and Becu®, P. 
La lithiase idiopathique du nourrisson: à 
propos de 40 observations. (Idiopathic lithia- 
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sis in infants: report of 40 cases.) J. Urol. et 
nephrol., July-Aug., 1974 80, 589-603. (Ad- 
dress: Masson et Cie S. A. Editeurs, 120, 
boulevard Saint-Germain, F 75280 Paris 
Cedex 06, France.) 


The authors report on their observations during a 
12 year period. Of 185 cases of renal calculi in chil- 
dren, 40 occurred in infants under 2 years of age. 

There is no known cause for this type of lithiasis. 
There are no identifiable pathologic factors similar 
to those in adults as the cause of lithiasis. 

Idiopathic renal lithiasis occurs predominantly in 
the male, approximately 3 times as often as in the 
female. More than half the cases occur during the 
first year of life. l 

The calculi are located in the renal pelvis and at 
the pelvo-ureteral junction, rarely in the ureter or 
bladder. f 

The calculi are soft, friable, and for the most part, 
are made of calcium phosphate. The calculi are bi- 
lateral in less than half of the cases. 

Almost invariably, there is an associated B. Pro- 
teus infection, the organism which may be the re- 
sponsible factor in the causation of these calculi. 

The clinical signs and symptoms calling for investi- 
gation of the urinary tract are recurrent bouts of 
fever, suggesting urinary tract infection. 

Hematuria was the initial symptom in 5 cases. In 
2 cases, calculi were eliminated spontaneously. 

Treatment consists of surgical removal of the cal- 
culi, pyelotomy being the preferred procedure. 

Five tables and three projections of intravenous 
urograms on 6 patients accompany this report.— 
William H. Shehadi, M.D. 


Rurrato, CESARE, and GIANNONI, RUGGERO. 
La lipomatosi pelvica: presentazione di un 
caso. (Pelvic lipomatosis: report of a case.) 
Radiol. med., July, 1974, 60, 571—580. (From: 
Ospedale Civile, via Ospedale, I-31033 Cas- 
telfranco Veneto, Treviso, Italy.) 


The term pelvic lipomatosis was proposed in 1968 
by Fogg and Smith to designate a benign and appar- 
ently nonprogressive pathologic process, character- 
ized by massive proliferation of the adipose tissue in 
the perivesical-rectal region. 

An analysis of the world literature based on 34 
cases reported up to the present time, shows that 
this condition most often affects males. Only in 1 
case (Malter et a/., 1971) was the female sex affected. 
The ages varied between 9 and 80 years of age. The 
symptomatology most frequently is limited to uri- 
nary frequency, cysitis, dysuria, or constipation and 
abdominal pain. 

Clinically, a mass can sometimes be felt deep in 
the hypogastric region, while the digital evaluation 
of the limits and characteristics of the prostate is 
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made difficult by the altered topographic anatomy 
caused by the marked deposition of fat. 

'The roentgen findings demonstrated in standard 
roentgenograms of the abdomen, in excretory urog- 
raphy and cystography, and in a barium enema 
studies are: hyperlucency of the soft tissues of the 
pelvis; elevation and/or elongation of the bladder; 
medial displacement of the ileo-pelvic segments of 
the ureters; vertical elongation of the recto-sigmoid 
with narrowing of the lumen of the rectum while 
it still maintains its normal distensibility. Urethrog- 
raphy demonstrates a constant elongation of the 
posterior urethra, at times markedly angulated with 
deformity of the vesical neck. __ 

In the case here reported, the authors performed 
also lymphangiography, which showed normal ap- 
pearance of the lymph nodes with only slight lateral- 
ization and anterior displacement of the iliac lym- 
phatic chain. A venography of the internal and ex- 
ternal iliac veins showed a rather tortuous course of 
these veins, which also appeared reduced in caliber, 
with multiple smooth indentations anteriorly and 
laterally. 

The patient, a man of 58 years of age, was operated 
on. The pelvic floor was “filled” by fat which sur- 
rounded the bladder, the prostate, the pelvic segment 
of the ureters and the recto-sigmoid. Most of this 
fatty mass was removed and histologic studies 
showed a normal adipose tissue without any evi- 
dence of inflammatory process. 

Demonstrative illustrations accompany the article 
and the review of the literature is up-to-date. (In the 
same issue of Radiol. med. another case of pelvic 
lipomatosis, observed in a 63 year old man, is reported 
by Catalano, D. See also the recent report on this 
subject by Moss ef al. in Am. J. ROENTGENOL., RAD. 
Tuerapy & NucLear MED., 1972, 775, 411-419.)— 
A. F. Govoni, M.D. 


Nervous SYSTEM 


Rovira, Mouist M. Estudio angiográfico de 
la médula espinal. (Angiography of the spinal 
cord.) An. de med., Aug., 1974, 60, 689—701. 
(From: Servicio de Neurorradiologia, De- 
partamento Central de Radiologia, Ciudad 
Sanitaria de la Seguridad Social, Barcelona, 
Spain.) 


The main indication for spinal cord arteriography 
is for preoperative study of arteriovenous malforma- 
tions. It would also be useful in preoperative assess- 
ment of spinal cord tumors, and herniated disks at 
the thoracolumbar junction. This is considered to be 
a relatively safe procedure. 

For lesions in the thoracic or lumbar area the 
catheter is inserted into the aorta, percutaneously 
through the femoral artery, and then the intercostal 
and lumbar arteries (above the level of the lesion) 


176 ' 


are selectively catheterized and injected, bilaterally. 
A thorough study usually takes about 3 hours. 


. For lesions in the cervical area, selective catheter- - 


ization of the vertebral arteries is done. 

The examination is carried out under T.V.-fluoro- 
scopic control; serial filming in frontal and lateral 
projections is done; and subtraction technique is 
used for optimal evaluation of the films. — Julian B. 
Alvarez, M.D. > 


Broop AND LYMPH SYSTEM 


Gacnon, Jean H. Lymphography in filarial 
chyluria. 7. Canad. A. Radiologists, Dec., 
1974, 25, 319-323. (From: Department of 
Diagnostic Radiology, Royal Victoria Hos- 
D and McGill University, Montreal, 

P. Q. H3A 1A 1, Canada.) 


Lymphangiography is useful in the investigation 
of chyluria in filariasis. The site and nature of an ob- 
struction, and fistulous communications with the 
genitourinary tract can be determined. 

Chyluria resulted from obstruction of the upper 
paraaortic lymphatics. There was retrograde flow of 
chyle from the gastrointestinal lymphatics into the 
lobar and intralobar renal lymphatics. Chyle escaped 
into.the urinary tract when there was sufficient in- 
tralymphatic pressure to cause rupture of the lym- 
phatic wall into renal tubules, or when permeability 
was lateral so that passage into the tubules occurred 
through open interendothelial junctions. 

The affected lymphatic channels were dilated and 
tortuous. with many: short sacculations. Opaque con- 
trast medium was'detected in renal.calycies and in the 
urinary bladder. ` 

The thoracic duct was grossly dilated and showed 
areas.of stenosis.in 1. of the reported cases. The duct 
was.normalin 4 other. cases. 

Lymph nodes occasionally; were diffusely enlarged, 
and had a coarsé ‘granular pattern that simulated 
malignant. lymphomas: This has been attributed to 
an immunologic response to the parasite. Sparse and 

-smaller lymph nodes due to cicatricial changes and 
- fibrosis were late changes. 

Chyluria subsided in some cases after lymphangi- 
ography. The iodinated contrast medium is sus- 
pected of having therapeutic properties.—Paul M. 
Dassel, M.D. 
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SKELETAL SYSTEM 


WirrsE, Leon L., Wipe it, Eric Hi, JR., and 
Jackson, DovcLAs W. Fatigue fracture: the 
basic lesion in isthmic spondylolisthesis. ¥. 
Bone & Foint Surg., Jan., 1975, 57-4, 17-22. 
(Address; Leon L. Wiltse, M.D., 2840 Long 
Beach Boulevard, Suite 410, Long: Beach, 
Calif. 90806.) 


'The authors state their belief that, "with Je ex- 
ception of an occasional acute fracture of the pars | 
interarticularis, all cases of isthmic spondylolysis or 
spondylolisthesis begin as a fatigue fracture. (Isth- 
mus and pars interarticularis are used interchange- 
ably.) The incidence of this defect rises precipitously 
between the ages of 5.5 and 6.5 years—a fact that has 
always been difficult to explain. It is also more fre- 
quent in the white population of the U.S. (5.8 per 
cent); whereas it occurs in only 1.9 per cent of Blacks. 

The patients presented in this paper all had isth- 
mic defects that developed in late childhood. Symp- 
toms of persistent pain-and muscle spasm were the 
causes for initial. roentgenograms. All but 1 patient . 
was engaged in vigorous athletics at the time of back. 
pain.. Despite adequate roentgenograms and multiple 
projections, a. significant number of these lesions 
were overlooked by competent radiologists and or- 
thopedists. If initial roentgenograms are considered 
negative and pain persists, follow-up roentgenograms 
should be taken at 3-6 week intervals until pain _ 
subsides. . 

Treatment consisted of knees-to-nipples cast, and 
body jacket, all affecting solid healing. In patients 
with isthmic spondylolisthesis at more than 2 levels, 
some but not all of the defects always healed. These 
patients were also found to have a familial history of 


this defect. Healing of the defect can result without. _ 


treatment, but it usually remains pseudoarthritic. 
One patient’s defect at Ls healed without immobili- 
zation, although she continued to do gymnastics! 

The fine linear defect in the pars interarticularis 
differs from the other fatigue fractures in the follow- 
ing manner: (I) it appears earlier in life; (2) has 
hereditary predisposition; (3) fluffy periosteal callus 
formation is seldom seen; (4) the lesion seems to de- 
velop after minor trauma; (5) the defect tends to 
persist. . 

Clinically, fatigue fracturé in all sites provokes 
symptoms before the roentgen defect can be seen.— 
Lois Cowan Collins, M.D. 















~“ VACUPAC 


The Vacuum Cassette System 
for low cost, low dosage 
Mammography. 





THE REASONS: 

e Outstanding technical results (resolu- e Motion unsharpness almost eliminated 
tion in excess of 10 line pairs per e Lengthens tube life 
millimeter) e Simplified loading procedure 

e Greatly reduced exposures (by 8596 e Lightweight reusable cassettes 
in some instances) e Absolute film screen contact 


THE MECHANISM: 











THE COST: 


$325.00 complete with 12 8x10 reusable cassettes and vacuum pump. 10x12 also available. 


In stock at your local dealer or contact: 


E- Z- EM “System of your choice" 
111 yS Street, Westbury, New York 11590 (516) 333-8230 


International Affiliates: E-Z-EM Rooster B. V., Infirmeriestraat 6-8, Rotterdam 16. Netherlands 





You're getting the 
quality you're paying for. 


Right? 





Yes. Or maybe? Or perhaps 
even — No? Quality is elusive. 
Hard to define. Yet you sense 
it. You know you're getting it 
with Picker equipment. 

You're also realistic. You 
know that nobody — not even 
Picker — can build a perfect 
machine. Product quality and 
product service are interde- 
pendent, inseparable 

So we back Picker quality 
with Picker Service. In fact, 


because of our years of growth, 


PICKER 


ONE OF THE CIT CO 


it's become the largest, most 
dependable service organiza- 
tion of its kind in the industry. 
Completely systematized, 
state-of-the-art x-ray equip- 
ment and nationwide technical 
services help you produce 
better radiographs — depend- 
ably and consistently. 
We call it Picker’synergy. 
Put it to work for you. Call 
your local Picker man, or 
Picker Corporation, 595 Miner 
Road, Cleveland, OH 44143. 


HUNTINGTON MEMORIAL HOSPITAL (720 
beds) Pasadena, California 


Radiographic /Fluoroscopic Room contains 
GX-1050 (1000mA-150kVp) three-phase x-ray 
generator with phototimer, kV brightness 
stabilizer and high-speed rotor drive. Galaxy 
90" /90° x-ray table with four-way top, Picker 
universal Bucky with three-field photo pick-up 
Ceiling Tubemount (CTM-7) with Collimatic II. 
automatic collimator and cable retractor 
system, 15/22cm high-performance television 
imaging system with 105mm and 35mm camera 


Photo permission courtesy of the Hill Medical 
Corporation and Huntington Memorial Hospitai 
Walter B. Hill, MD, President; Chuck 
Thompson, Administrative Chief 

Technologist 
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downtime to less than 
5 hours per yearatthe 


Medical Center of Central 
Georgia. 


Jon Cole, 
£ Du Pont Sr. Technical 
EM Representative. 


At the Medical Center of Central Georgia, 
Du Pont worked with members of the Radiology 
Department to set up and implement a 3-part 
program for improving X-ray quality and productivity 
by eliminating processing problems. 

The program involved customizing 
processors for optimum performance, 
establishing a periodic quality monitoring system 
to detect variations in X-ray densities, and 
conducting regular preventative maintenance 
inspections. 

These efforts have paid off for the Center's 
Radiology Department according to Bill Brown, 
R.T., Administrative Assistant and C. P. Diliberti, 
M.D.,Chief Radiologist. Since the program began, 
the Department has experienced less than five 
hours total processor downtime and has achieved 
high-quality, consistently-clear radiographs with a 
significantly lower retake rate. 

It's all part of Du Pont's commitment: 
personal involvement and quality in everything 
we do and sell. 


QU POND MEDICAL XRAY 








Rare Earth Imaging: 
We'd like to 
share the future. 





odak is developing a new flexibility for modern radiography with 


o new products that offer greater technic and equipment versatility 
Kodak Lanex regular screen and Kodak ortho G film. They may help 
ou solve tomorrow’s problems today. 


These products evolve from important lanthanum and gadolinium phosphors 
Psearch in rare earth phosphors. And used in Lanex screens convert more of 
ey represent significant advantages the x-ray energy to light than calcium 
ver calcium tungstate phosphors in tungstate—increasing the speed two to 
pdiographic intensifying screens. 

h 


duce miliamperage or kilovoltage, in- 
crease subject contrast, or shorten 
exposure time (a special advantage 
where motion is a problem). And, you 
can use a smaller focal spot for improved 
image sharpness. Less sensitivity to scat- 
tered radiation also contributes to higher 
subject contrast. 

It alladds upto increased equipment 
and exposure flexibility—which can help 


as well as the life of your equipment. 

Your Kodak Technical Sales Repre- 
sentative or your medical x-ray products 
dealer are in a position to provide more 
information about rare earth imaging. 
Contact them...or 
WRITE TODAY: Eastman Kodak Company, 
Department 740, Rochester, 

New York 14650. 





SEMINARS IN ROENTGENOLOGY 


Benjamin Felson, Editor 
Jerome F. Wiot, Associate Editor 


Each quarterly issue deals in depth with a single topic of current importance. The clinical, 
pathologic and roentgenologic aspects are emphasized. while research and techni- 
ques are discussed only insofar as they provide documentation and clarification of the 
subject under discussion. The April 1975 issue will focus on Renal Cystic Disease. July 1975 
covers topics on the Liver. 

Published Quarterly, Volume X, 1975, Annual Subscription $23.50 

Outside U.S.A. $26.50/ £12.70 (Students, Interns and Residents, $18.50) 


DIAGNOSTIC USES OF ULTRASOUND 


By Barry B. Goldberg, Morris M. Kotler, 
Marvin C. Ziskin, and Robert D. Waxham 
Providing a working knowledge of the principles of ultrasound and its applications and 
limitation, this text focuses on how, in which patients, and to what degree can the 
ultrasonic techniques not available contribute to effective patient care. 
July 1975, 496 pp., 559 illus. abt. $28.50/£13.70 ISBN 0-8089-0879-0 


CLINICAL SCINTILLATION IMAGING 


By Leonard M. Freeman and Philip M. Johnson 


The book provides a comprehensive review of scintillation imaging with fundamental 
considerations presented in the introductory chapters and clinical applications in subse- 
quent chapters. The individual chapters are supplemented by very important Work-In- 
Progress chapter in which highly promising advances are discussed. These include 
imaging the adrenal gland, the use of "tumor-seeking" radionuclides, imaging to detect 
acute myocardial infarction, etc. 

June 1975, 800 pp., 300 illus. abt. $45.00/ £21.60 ISBN 0-8089-0859-6 


ROENTGEN DIAGNOSIS 


p^ ) RO pii t A m, A T S i " x: 
ume IV, Part 2: Pleura, Mediastinum and Lungs 





Voi! 


€ 


Edited by H. R. Schinz, et al., American Edition by L. G. Rigler 
This completely revised and enlarged edition of Schinz's internationally recognized 
classic reflects the most up-to-date roentgenologic findings including the latest diag- 
nostic and therapeutic procedures. 

Spring 1975, abt. $140.00/ £67.20 ISBN 0-8089-0702-6 


GRUNE & STRATTON 


A Subsidiary of Harcourt Brace Jovanovich, Publishers 
111 Fifth Avenue, New York, New York 10003 
24-28 Oval Road, London, NW1 7DX, England 














































































































































































































Silver Halide Film. About $1.25 


Consider the cost of committing 
yourself to any available chest x-ray 
system now. The Xonics Electron 
Radiographic Systems can mean 
substantial start-up and on-going 
cost savings. 


What the Xonics XERG System uses 
for film is a simple, inexpensive 
polyester sheet. 


What it doesn't use is Silver-Halide. 
That means no special storage costs 
and no chance for spoilage or fog of 
any kind. It "develops" inside the unit 
so there's no darkroom cost. It works 
only with our XERG System which 
works with present x-ray equipment. 
So you needn't throw out what 
you've got. 

All this and lower initial costs than 


anything you could have considered 
up to now. 

The Xonics XERG System. Right now 
it's the only consideration. Because 


right now we're beginning production 
in our plant in Illinois. 


ECNCG 


IC C 5EEOC DES ZXTEL 
2080 Stonington Ave. 


Hoffman Estates, IL 60172 
Telephone 312/884-9300 











Xonics. Now you can see. 





Polyester Sheet. About 60¢ 
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CHARLES C THOMAS * 


PUBLISHER 





HEALTH PROTECTION OF RADIATION 
WORKERS by W. Daggett Norwood, Hanford 
Environmental Health Foundation, Richland, 
Washington. This book summarizes present 
knowledge regarding the hazards to the safety 
and well-being of persons working with radiation. 
Discussed are established standards for health, 
safety and environmental protection along with 
their implementation, diagnosis and therapy for 
illness or injury. Even though it is addressed 
primarily to physicians and nurses, teachers, 
health physicists, occupational hygienists, safety 
specialists, biologists and others who are con- 
cerned with protecting the health and safety of 
radiation workers, this book will also contribute 
to the education of the public regarding the 
hazards of radiation. '75, 468 pp., 16 il, 16 
tables, $27.50 


INDICATIONS AND ALTERNATIVES IN 
X-RAY DIAGNOSIS: A Guide to the Effective 
Employment of Roentgenologic Studies in the 
Solution of Diagnostic Problems (2nd Ed.) by 
Melvyn H. Schreiber, Univ. of Texas Medical 
Branch, Galveston, Texas. This illustrated volume 
describes and depicts the various kinds of roent- 
genologic examinations available for the unravel- 
ling of diagnostic problems. It is divided into 
chapters based upon organ systems, with com- 
mon abnormalities illustrated. Indications and 
contraindications are carefully defined. 74, 192 
pp., 98 il., $11.50, paper 


MODERN THIN-SECTION TOMOGRAPHY 
edited by Arnold Berrett, New York Medical 
College, New York; Sam Brunner, Gentofte 
Hospital, Copenhagen, Denmark; and Galdino E. 
Valvassori, Univ., of Illinois, Chicago. Foreword 
by Solve Welin. (21 Contributors) Contains 
chapters on the history of tomography and the 
physical principles involved, as well as a descrip- 
tion of many of the machines employed. Numer- 
ous sections dealing with tomographic anatomy 
and technical factors follow with a description of 
the clinical applications of the method in various 
parts of the body. A significant portion is 
devoted to clinical problems encountered in the 
region of the head and neck. '73, 352 pp. (7 x 
10), 496 il., 17 tables, $26.50 





301-327 East Lawrence Avenue e 


A STUDY GUIDE FOR NUCLEAR MEDICINE: 
A Modern Up-to-Date Presentation compiled and 
edited by Fuad Ashkar, August Miale, Jr., and 
William Smoak, all of the Univ. of Miami, Miami, 
Florida. (22 Contributors) Covered in this text are 
such topics as interaction of gamma rays with 
matter, control of radiation exposure to man, elec- 
trolytes and body composition, essentials of recti- 
linear scanning, cardiovascular imaging and treat- 
ment of thyroid disease with radioiodine. This 
book is a necessity for persons studying for the 
examination of the American Board of Nuclear 
Medicine. '75, 488 pp., 312 il., 44 tables, cloth- 
$22.75, paper-$17.50 


ELEMENTS OF RADIATION PROTECTION by 
Ronald V. Scheele and Jack Wakley, both of the 
Univ. of Virginia School of Medicine, Charlottes- 
ville, Virginia. Information in this textbook 
includes atomic structure, ionizing radiation, 
interaction of radiation with matter, sources of 
radiation exposure, biological manifestation of 
radiation exposure, permissible dose limits, prin- 
ciples of radiation protection and monitoring 
devices. Several chapters of the book deal with 
federal performance standards and Atomic 
Energy Commission regulations. The material 
content and mode of presentation are clear and 
nonmathematical for those students who have 
little background in physics and mathematics. 
75, 112 pp., 15 iL, 10 tables, 87.95, paper 


RADIONUCLIDE SCANNING IN CYANOTIC 
HEART DISEASE by Gary F. Gates, UCLA, Los 
Angeles, California. This monograph describes a 
new, unique application of nuclear medicine in 
the clinical management of children with cya- 
notic congenital heart disease. Following intra- 
venous administration of 99mTc-macroaggre- 
gated albumin and total body scanning with a 
scintillation camera, accurate calculation of 
right-to-left shunting can be achieved without 
cardiac catheterization. Furthermore, the distri- 
bution of pulmonary arterial blood flow between 
the lungs can be determined. The procedure is 
described fully; steps used in performing the 
examination are outlined and possible pitfalls 
and sources of error are discussed. '74, 114 pp., 
88 il., 5 tables, $15.00 


Orders with remittance sent, on approval, postpaid pA 


Springfield e 


Illinois e. 62717 





redi-FLOW puts convenience on tap- 
with four studies from one source. 


Now-~a presuspended, prehydrated barium preparation that's easy and economical to use in all gastro- 
intestinal radiological studies: 

esophageal upper G.I. routine enema air contrast enema 
Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use—with simple dilution directions for each type of study (no blender needed). 


Produces consistent, uniform .coating in all radiological examinations, including 
excellent readings in post-evacuation films. 





Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to € 

facilitate refrigeration for later use. T 

All-purpose Suspension redi-Flow (barium sulfate 100% W/V). Md FLOW, LL 
7UM SULFATE 1009 W" 





Simplifying without compromising 


* FLOW PHARMACEUTICALS, INC. 
/ Palo Alto, CA. 94303 


In a Class by Itself 


Good things mature slowly. 


When Varian introduced the Clinac 4 in 1968, it represented a revolutionary 
breakthrough. It had a standing wave accelerator, a straight-through beam 
system, and advanced state-of-the-art electronics. 





It was, without question, in a class by itself. 
Innovative, but conservative design, com- 
bined with Varian's continuing development 
policy, established an enviable track record of 
reliable performance. 


Good things can always be made better. Sys- 
tem by system, even component by compo- 
nent, the reliability and reproducibility of the 
“> Clinac 4 have been sharpened and honed to 
higher levels of performance. 


When you start it up in the morning, you 
know precisely what to expect—a reproduci- 
ble, well defined, high quality photon 
beam... consistently. 


This takes time to accomplish. There are no 
short cuts. 


To date, this in-depth quality of the Clinac 4 
has convinced over 200 customers that 
Varian’s concepts and proven implementa- 
tion are the important criteria in the selection 
of a supervoltage therapy machine. 





A proven product, like a vintage wine, is ina 
class by itself. 


Deservedly so. 


Varian Radiation Division, 

611 Hansen Way, Palo Alto, CA 94303. 
Phone: 415-493-4000. 

World-wide sales and service. 


(A) varian | 
radiation division 





The Varian Clinac’ 4 





Photographed at Santa Rosa Linear Accelerator Center, Creekside Medical Plaza, Santa Rosa, CA. 


THE AMERICAN JOURNAL OF ROENTGENOLOGY, 
RADIUM THERAPY AND NUCLEAR MEDICINE 


Official Organ of The American Roentgen Ray Society and The American Radium 
Society. Editor: Traian Leucutia. Represents over half a century of outstanding service 
to the profession. Through this world-wide medium over 10,000 regular subscribers in 
some 75 countries keep abreast of rapidly developing new techniques and apparatus. 
Each issue features 25 to 30 original articles by recognized authorities. Over 1,000 
superb illustrations a year. Published monthly. Annual subscription price: United States, 
U.S. Possessions, U.S. Trusteeships, $30.00; other countries, $35.00. Prices for back 
volumes, quoted on application. Extra single copies of back issues, if available, $3.00, 
postpaid. Current subscriptions may begin with any issue. Remittance should be sent to 
CHARLES C THOMAS, PUBLISHER, 301-327 East Lawrence Avenue, Springfield, 
Illinois, U.S.A. 62717 


CONSOLIDATED INDICES: 
Volume I —(1903-1937)—- Out of Print Volume V | —(1953-1957)— 25.00 
Volume IT | —(1938-1942)— $10.00 Volume VI — ~(1958-1962)— 23.50 
Volume HI — —(1943-1947)- — 22.50 Volume VII —(1963-1967)— 30.00 


Volume IV = —(1948-1952)- | 23.50 Volume VIII —(1968-1972)— In Process 





BIND YOUR JOURNAL ISSUES INTO 
VALUABLE VIGILANT VOLUMES 


Pertinent information you sometimes desperately need is too often in the Journal 
issue you cannot find. Single copies have a way of getting lost, misplaced or 
, destroyed. It is better for you to let us permanently bind each journal into 

i z SO) semi-annual or annual volumes-then your reference source is always complete, 
organized and instantly at your service. We call them “Vigilant Volumes"; they so carefully store and provide on 
instant notice so much knowledge of timely value. 





The cost per “Vigilant Volume" by official commission from the journal publishers is but $5.95 per volume, 
permanently hard bound in washable buckram, gold embossed with period dates, journal name and special 
insignia-plus your name stamped in gold leaf. "Vigilant Volumes" are handsome library additions too, real 
conversation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 


Simply ship your journal issues to us via parcel post, together with your name, 
address, AND REMITTANCE, at $5.95 per volume. Within 45 days after receipt, 
bound volumes will be shipped to you. Price subject to change without notice. Please 
remit 50€ per volume for return transportation and handling. 


PUBLISHER'S AUTHORIZED BINDERY SERVICE, Ltd. 


(Authorized Binders of All Journals) 
4440 W. Roosevelt Road 
Chicago, Illinois 60624 
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akura A-ray Aprons 
make heavy protection 
alittle lighter. 


And the first time you wear 
one you'll know what we 
mean. Sakura X-ray aprons 
offer maximum protection 
at minimum weight. A 
combination that means 
greater assurance, comfort 
and mobility. Far less strain 
and general fatigue. 


Designed fora more natural . 
feel and balance, Sakura 
X-ray aprons are made of 
the finest materials. Multi- 
layered, lead compounded 
rubber on the inside. 
High-strength, washable 
vinyl on the outside. A 
combination that adds up 
to years of carefree wear 
and maintenance. 


And to meet a variety of 
apron needs, Sakura offers a 
variety of options. A choice of 
models: Standard Physician’s, 
Technicians and Special 
Procedures. And choice of 
closures: Strings or snaps. 
Allin Bristol blue. We also 
make special sizes and 
thicknesses on request. 


Sakura X-ray aprons. They 
make heavy protection a 
little lighter. 


Available for immediate 
delivery. Write for details. 


Sakura Medical Corporation 
Radiographic Film and Instrumentation 
57 Bushes Lane, Elmwood Park, New Jersey 07407 





Tàke the two hour wait 
out of the five minute 
chest xray appointment. 





Philips' new Pulmo Diagnost is 
a completely automated facility 
that lets you take chest films 
about as fast as you can push a 
button. Automatic tube-to-film 
centering permits simple, rapid 
patient positioning. There's no 
need to check or set distances 
either. You're free to concentrate 
fully on patients, and that means 
more efficient, more individual- 
ized patient handling— and the 
end of patient backlog. 

The Pulmo Diagnost eliminates 
many other manual tasks...like 


fussing with cassettes. Instead of 
multiple trips to the darkroom, 
just one trip is necessary — after 
the receiving magazine collects 
up to 90 films. (Automation also 
insures each film is positively 
identified.) You can eliminate all 
trips to the darkroom by simply 
adding the unique optional film 
transport system that feeds films 
right into a processor. 

Improve patient flow through 
your busy x-ray department. Ask 
about Philips' Pulmo Diagnost. 
It's making automation work for 
an endless line of people. 


For additional information, write: 


PHILIPS MEDICAL SYSTEMS, INC. 


CONMPAN 


710 Bridgeport Avenue, Shelton, Conn. 06484 








If these six people don't impress you, 


WANE m 





These people aren't actors. They 
are real people doing real jobs for 
real companies. 

Take Joseph Minikovsky, for 
example (top left), an electronic 
maintenance engineer. He has 
learned to use one hand the way 
most people in his field have to use 
two. As quickly, as efficiently, as 
accurately. He's a crackerjack 
technician and the National Broad- 
casting Company knows it. Yes, he 
works for NBC. 

Robert Thompson (top center) 
is a mechanical engineer. At Syska 
& Hennessy in New York. 

Frank Gaal (top right), a ma- 
chine operator for Con Edison. 

James Withers (bottom left), 
an administrative assistant with 
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maybe the companies ho hired them ill. 


A r d 
Control Data Corporation. 

Mildred Hudson (bottom cen- 
ter), a coding and terminations 
clerk for Standard Security Life 
Insurance. 

And Thomas Clancy (bottom 
right) is one of the best computer 
programmers New York Univer- 
sity ever had. 

They’re all working. At jobs 
they enjoy. For companies who are 
very grateful to have them. 

You see, despite their obvious 
disabilities, these people are 
skilled, hard-working men and 
women. And traits like that are 
hard to come by these days. (Ms. 
Hudson’s supervisor told us she 
was one of only three people in 
their company who made it to work 


* 
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during a heavy snowstorm.) 

It takes a lot of determination 
and many months of rehabilita- 
tion to get where these people are. 

But it takes very little more 
than a letter to find people like 
them and hire them. 

'The Director of Vocational Re- 
habilitation in your state has a file 
of skilled, trained, rehabilitated 
people in every field. Ready, will- 
ing and able to work. 

Write to him, next time you 
have an opening. His office is in 
your state capital. 

And join the impressive ranks 
of Con Edison. And NBC. And 
Syska & Hennessy. And Control 
Data. And Standard Security Life. 
And NYU. 





Write the Director of Vocational Rehabilitation in your State Capital. 


A Dulin Qarvina af Thie Manazina 2 The Aruaertieina Council m 





CHARLES C THOMAS « PUBLISHER 


PRINCIPLES OF RADIOGRAPHIC EXPOSURE 
AND PROCESSING (2nd Ed., lith Ptg.) by 
Arthur W. Fuchs, Rochester, New York. 
Describes a simple though exact exposure system 
which is based upon proved fundamental theories 
and practices. Wherever possible, the exposure 
factors have been reduced to constants, thereby 
eliminating many sources of possible error. Dis- 
cussed in detail are the operations necessary for 
correct handling and chemical treatment of 
exposed x-ray film in order to convert it to a 
radiograph. Complete details are provided for the 
development, rinsing, fixing, washing and drying 
processes. A fourteen-page glossary of terms and 
techniques is provided. '74, 304 pp. (7 x 10], 
600 il., $14.25 

THE FUNDAMENTALS OF RADIOLOGICAL 
SCIENCE by John Hale, Hospital of the Univ. of 
Pennsylvania, Philadelphia. Training programs in 
radiology have recently been restructured in that 
the subject matter is now being divided into the 
two areas of basic radiological science and 
clinical applications. This text is devoted to the 
first area of basic radiology and the fundamentals 
of mathematics and physics common to all 
specialties. Chapters on such subjects as radia- 
tion-producing machines or interaction of radia- 
tion with matter are offered. With the rapidly 
evolving technology in clinical application, 
students should have an understanding of the 
basic principles of radiology found in this text. 
74, 356 pp., 172 il., 3 tables, $14.75 


THE BIOLOGICAL AND CLINICAL BASIS OF 
RADIOSENSITIVITY edited by Milton Fried- 
man, /nstituto Regina Elena, Rome, Italy. (35 
Contributors) To reduce the gap between labora- 
tory and clinical schools, authorities from the 
fields of radiobiology, radiation pathology, pre- 
clinical radiobiology and experimental clinical 
radiotherapy have related their investigations 
concerning the common denominators of radio- 
sensitivity and chemosensitivity. The pertinent is 
clarified, the unproven is defined, and irrelevant 
concepts are eliminated. Many topics on radio- 
sensitivity are discussed. '74, 592 pp. (7 x 10), 
373 il., 67 tables, $49.50 


Prepaid orders sent postpaid, on approval 


301-327 EAST LAWRENCE 


SPRINGFIELD "ILLINOIS -62717 








IMPORTANT! 


OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 
largest buyer of 
used x-ray film... 


donald 
Elroy 
INC. 


36 years of integrity 


we purchase all brand and sizes of used x-ray 
film from anywhere in the United States . . . and 
we pay the freight cost. 


we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 

our maximum market prices are gauged by the 
metals market and are adjusted continuously to 
reflect full value. 

we Offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Plan that assures you of our 
pledge to give . . . Maximum 
Market Prices 


DONALD McELROY, INC. 
2730 commonwealth ave. 
north chicago, illinois 60064 


Please send me COMPLAN TODAY. 

















ADDRESS _ 








SIEMENS 


Oye Generators 
Designed-in X-ray serviceability. 


Siemens Optimatic generators are the first 
X-ray systems with designed-in serviceability. 

A three-part program helps you get the most from 
your X-ray equipment and keep it operating. 


Siemens Optimatic generators are equipped 
with an Automatic Fault Finder that tells when 
your X-ray equipment is functioning normally. 
It also provides an easy way to discover what is 
wrong whenever faults occur. In the event of 
malfunctions, the Automatic Fault Finder, built 
into the control cabinet, helps pinpoint the 
problem. No time-consuming and complicated 
circuit tests and measurements are needed. 
Repair work can be started immediately. 


Finding a fault is one thing. Having the parts to 
correct it is another. Siemens technicians are 
equipped with Service Support Kits containing 
all of the most frequently used parts. 


In addition, Siemens service technicians carry 
complete Microfilm Case Histories of every X-ray 
system they service. These case histories 
include circuit diagrams, installation, modifi- 
cation and service records. And they are portable, 
eliminating the need to check office files for 
vital information. 


Optimatic Generators with designed-in service- 
ability. Three new service innovations from 
Siemens. Write for detailed literature. 


Siemens Corporation 
Medical Systems Division 


186 Wood Avenue South, Iselin, New Jersey 08830 (201) 494-1000. 
In Canada:Siemens Canada Limited, P.O. Box 7300, Pointe Claire 730-P.Q. 
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A Microfilm Case History of circuit diagrams 
for a Siemens X-ray unit. 
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, Hysterosalpingogram with Salpix Contrast Medium. 


24-hour postinjection x-ray of same patient. 





now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 
ally no irritating radiopaque residue to produce foreign-body 
reactions, yet it provides the viscosity needed for adequate 
visualization. 

Contraindications: Contraindications to hysterosalpingography include the 
presence of severe vaginal or cervical infections, existing or recent pelvic 
infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 
cedure is contraindicated during the immediate pre- or post-menstrual phase. 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 
or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. © ORTHO PHARMACEUTICAL CORPORATION 1970 


Salpix 


TRADEMARK 


sodium acetrizoate 0.53 g and 
polyvinylpyrrolidone 0.23 g 





ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 
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BARNES-HIND PHARMACEUTICALS, INC. 


ATTENTION:  Radiologists and X-Ray Technicians 


Remember Oratrast....the popular lime-flavored barium sulfate? 


Barnes-Hind is pleased to announce that supply problems are solved 
and that Oratrast is readily available once again. 


Oratrast disperses in water instantly for easy mixing, which elim- 
inates the need for premixed batches. X-rays are free from air 
bubbles, precipitation and flocculation because high-density Oratrast 
is non-foaming. You'll like the good air contrast with pro- 

longed mucosal coating. 


The majority of patients like the good taste too. Oratrast 
features a pleasant lime flavor with smooth, even texture. 


It's not chalky or gritty. A non-flavor Oratrast is also 
available. 


Your X-Ray Supplies Dealer should have a good stock on hand to 
fill your needs right now. If you'd like more information, please 
let me know. 

Very truly yours, 

BARNES-HIND PHARMACEUTICALS, INC. 


4A. Msn 


Harry G. Maroulas 
Director, Sales & Marketing 
Radiological Division 


895 Kifer Road, Sunnyvale. Califorma 94086 * 5408) 7 156-3462 
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Manuscript should be typewritten, with double spacing, and good margins (not on thin paper) and the 
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Excellent visualization in intravenous pyelogram 18 hours after administration of 212 oz. X-PREP Liquid for 
preradiographic bowel cleansing. (In the files of tne Medical Department of The Purdue Frederick Company.) 


To prep the bowel for intravenous pyelography 


X-PREP Li 


(standardized extract of senna fruit) 


quid 


One step ° One dose « One bottle 











X-PREP Liquid is designed 
specifically for preradiographic 
bowel cleansing — without enemas, 
suppositories or overhydration. 














A single 217 oz. oral dose is 





usually all that is required. No 
residual oil droplets (such as may 


occur with castor oil). 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


€ COPYRIGHT 1975, GRAY PHARMACEUTICAL CO./ NORWALK, CONN. 06856 A7901 





CJ Pleasant taste meets with high 
patient acceptance. Ease of 
administration is appreciated by 
the patient and nursing staff 





How to get the latest 





medical equipment when 


you can't count on 
borrowing. 


Lease it fromTrans Union the way 


St. Peter's General Hospital did. 








"When our usual sources for financing 
were unable to provide the necessary 
funds to continue our equip- 

ment expansion program, 

Trans Union was able Ñ- 
to offer us an excellent 
lease arrangement.” 

So says Gerald D. Neal, 
finance director of St. 
Peter's General Hospital in 
New Brunswick, New Jersey. 

Trans Union can lease you the medical 
equipment you need, too, even during 
periods of tight money. We stand behind 
our leases regardless of economic trends. 
So funds are available on a regular basis. 

Since Trans Union has been in the 
leasing business for over 80 years, you 
can count on expert counseling and a 
custom-tailored lease. And whether you 
lease the latest piece of X-ray equipment 







UNS SN 
finance the N 


new equipment 
you need, or just 
interested in conserv- 
ing your working 
capital, turn to the 
people who can make 
your expansion plans 
possible. Turn to 
Trans Union Leasing. 
For more information 


ene 





or an entire laboratory, you will be leas- 
ing from people who are active in many 
phases of health care service. 

If you are uncertain about how to 


and a free booklet explaining how we can 
write a lease to meet your financial and 
equipment needs, write us on your 
letterhead. 


Trans Union Medical Leasing 


An Affiliate of Trans Union Leasing Corporation 


111 West Jackson Boulevard, Chicago, illinois 60604 










Is this a coin lesion? 
Or something else. 
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Cerebral 
gnification 
Angiography 


Physical Basis and Clinical Results 


By S. Wende, E. Zieler, and N. Nakayama 
With the collaboration of K. Schindler 


Cerebral magnification angiography—a tech- 
nique enabling radiographs to be taken of 
vessels only 80-100um in diameter—has re- 
Ceived a great deal of attention in recent 
years. The advantages of this technique are 
readily apparent in X-rays of normal vessels, 
but are even more obvious when brain tumors 
or intracranial lesions occur. Cerebral mag- 
nification angiography thus represents a sig- 
nificant advance in diagnostic technique. 


This book, written to demonstrate the enor- 
mous value of this simple method of exami- 
nation, deals not only with clinical applica- 
tions, but also with the physical aspects of 
magnification angiography. The text is exten- 
sively illustrated with excellently reproduced 
radiographs. 


1974. viii, 150p. 141 illus. cloth/$60.70 
ISBN 0-387-06651-9 


Oraer your copy today! 


Springer-Verlag New York Inc. 
175 Fifth Avenue 
New York, NY 10010 





There's no need 
foreplace 
existing equipment 


DD IRIS 100 


NewMachlet Imaging System 
for Advanced 
Fluoroscopic/Spotfilm 
©0000 





Specifically designed for retrofit- All this in a system which pro- For more information on the new 
ting to almost every existing type of vides: Machlett IRIS 100 imaging system 
radiographic-fluoroscopic unit, the contact your X-ray dealer or 
new Machlett IRIS 100 gives you from fluoroscopy to ra- Machlett Laboratories, Inc., a sub 
unexcelled accuracy, speed and diography and back to fluoro - sidiary of Raytheon Company 
flexibility in fluoroscopy and spot- scopy, because Machlett moves 1063 Hope Street, Stamford 
filming. the mirror out of the light path Connecticut 06907. Telephone 
—not into it—for radiography. (203) 348-7511 


The IRIS 100 includes these high 


: No time delay while waiting 
quality components: 


for the mirror to stop moving 
before filming. 


gives bright, sharp, high- 
contrast images. Available in 6- 
and 9-inch single or dual-field 
models. 





Reli- 
able all solid-state TV chain with 
optional Automatic Brightness 
Control. 

The Machlett system —mirror is 
which provides exposures on moved out of optical path for radiog- 
100 x 100 mm film at rates up to raphy 
2 per second. 


with short opti- 
cal paths gives distortion free 
films and TV. Phototiming as- 
sures uniform film density. 





*IRIS 100 and Dynascope aretrademarks 
of Raytheon Company. Anodica* is a 
registered tradename of N.V.Optische Indus 
trie, Delft, Holland 





Others—mirror is rotated into optical 
path for radiography, which cannot e 
begin until mirror “settles down”. 


PholGamma IV 
evolution... 







Data Store™ 


Dual Analyzer 





2 v Persistence 
Vari-Back™ Scope Micro Dot 
e 


Imager 


Even as you read this, evolution of the 
Pho/Gamma IV Scintillation Camera 
system goes on. Our product 
development engineers are in daily 
contact with working laboratories 
nationwide. And the Pho/Gamma IV 
is being continuously improved to 
meet your growing, changing needs. 


One result of this effort is 
Pho/Gamma IV's versatility. Over the 
years, accessory adaptability has 
been expanded so that you can now 
build whole systems around the 
Pho/Gamma IV, with ease unmatched 
by any other manufacturer. You can 
integrate Pho/Gamma IV with units 
such as the Micro Dot Imager, a wide 
range of collimators, photographic 
readout equipment, display and data 


recording systems, and much more. 
Pho/Gamma IV is adaptable to new 
radioisotopes and procedures as 
you need them. 


This evolutionary process is backed 
by extensive clinical verification. For 
example, the Pho/Gamma IV was 
tested for more than twelve 
system-months, in two major 
hospitals, before it was released to 
the profession. When we release 
improvements, you can be sure 
they’re clinically significant. 


Naturally, our continuing improvement 
of instruments is augmented by 
continuing improvement of service. 
As a Searle Instrument custodian, you 
have the world’s largest nuclear 





service force at your beck and call. 
Trained, knowledgeable service is 
just minutes away. 


So if you’re considering a scintillation 
camera today, next month or next 
year, consider the Pho/Gamma IV 
system. It’s continually refined, 
engineered, tested and manufactured 
with your clinical needs in mind. Your 
Searle Representative will give you 
the latest details. 


SEARLE 


Searle Radiographics Inc. 
Subsidiary of G. D. Searle & Co. 
2000 Nuclear Drive 

Des Plaines, Illinois 60018 
312-298-6600 


Offices in principal cities throughout the world 


be continued... 





Some may say a full 
nuclear capability ends 
with equipment like this. 






GE PortaCamera™ 





GE MED II™ 





With GE, 
equipment is just the start. 


After we match equipment performance with permits precise, motorless positioning by hand. 
your technical requirements, we go two important Performs all Technetium 99m studies with high 
steps beyond. To arealistic means of getting that performance results. 


equipment for you. And to a dependable means of 


keeping it on the job, with minimum downtime. GE RadiCamera II™ conducts full range isotope 


studies with performance characteristics 
unmatched by larger, more costly units. Features 
counter-balanced motorless detector 

GE MED II" disc-based data acquisition and positioning. Operator console includes basic 


processing system, complete with library of electronics, display and porsistenco 
nuclear medicine software, combines oscilloscopes, Polaroid or 70 mm camera, 


second-generation sophistication with easy anatomical marker and tomographic imaging. 
pushbutton operation. Programs are configured System is available on an integral mobile cart. 
as clinical protocols, to eliminate much of the 


First, consider the performance capability GE 
offers you: 


time required for the physician's interaction with GE MED STOR"" is a modestly-priced image 

the system's controls. storage and processing system which can be 
used with any scintillation camera. Provides 

GE PortaCamera™ brings nuclear medicine to computer controlled acquisition of static and 

the bedridden patient. Detector and electronics, dynamic function data, selection of up to 4 

mounted on a mobile cart, weigh less than half regions of interest and simultaneous generation 


that of other units. Counterbalanced design of up to 4 time/activity histograms. 





GE MED STOR™ 


[mrs 








a oc». 
GE RadiCamera II™ 


Now, consider our means to your ends: 
General Electric leasing programs and 
ubiquitous service. 


The former can make nuclear equipment 
acquisition a reality, without a major capital 
investment. The latter will keep that equipment 
operating at peak performance, under the 
trained eyes of GE servicemen. Large in number. 
Always nearby when needed. 











GE Maxiscan™ 2-probe whole body 
scanner delivers 2 coincident views in 
a single pass. Skeletal surveys cover a 
full 24 x 80 inches, minified on 14 x 17 
inch film. Scans can be viewed using 

standard film photo-recording, or with 
GE Videodisplay processing unit. 


Both the leasing and service programs are totally 
GE in design and implementation. And strong 
adjuncts to an expanded nuclear capability 
second to none in the industry. Which means a 
visit with your GE representative can bring all the 
answers you need ... from beginning to end. 


Look for the commitment behind the equipment. 
Get in touch for the complete picture. 


General Electric Medical Systems, 


Milwaukee, Toronto Liege, Madri GENERAL @@ ELECTRIC 


make Special Procedures routine procedures 
SCHONANDER uel 4 


CUTFILM CHANGERS 


BASIC FEATURES: 


e 3 exposures per second 
Biplane—simultaneous or 
alternate exposures * MODELS: 


2 i U-35 film size 14” x 14” for ab- 
20 films Capacity dominal, peripheral, thoracic 


and cerebral angiography, incl. 
Punch card control magnification technique. 
Stands for various applications L-35 film size 14" x 14" has 
“see-through” capability for ex- 
posure monitoring on TV. 


U-24 film size 24 x 30 cm (abt. 

912" x 1134") fine detail, film- 

saving changer, especially 
For further information, suited for cerebral angiography. 
contact your local 


supplier or write 


elema -schonander, INC. 699 LIVELY BOULEVARD - ELK GROVE VILLAGE, ILLINOIS 60007: PHONE: (312) 593-6770 





Sakura X-ray Aprons 
make heavy protection 
alittle lighter. 


And the first time you wear 
one you'll know what we 
mean. Sakura X-ray aprons 
offer maximum protection 
at minimum weight. A 
combination that means 
greater assurance, comfort 
and mobility. Far less strain 
and general fatigue. 


Designed for a more natural 
feel and balance, Sakura 
X-ray aprons are made of 
the finest materials. Multi- 
layered, lead compounded 
rubber on the inside. 
High-strength, washable 
vinyl on the outside. A 
combination that adds up 
to years of carefree wear 
and maintenance. 


And to meet a variety of 
apron needs, Sakura offers a 
variety of options. A choice of 
models: Standard Physician’s, 
Technicians and Special 
Procedures. And choice of 
closures: Strings or snaps. 
Allin Bristol blue. We also 
make special sizes and 
thicknesses on request. 


Sakura X-ray aprons. They 
make heavy protection a 
little lighter. 


Available for immediate 
delivery. Write for details. 


Sakura Medical Corporation 
Radiographic Film and Instrumentation 
57 Bushes Lane, Elmwood Park, New Jersey 07407 











redi-FLOW puts convenience on tap- 
With four studies from one source. 


Now~a presuspended, prehydrated barium preparation that's easy and economical to use in all gastro- 
intestinal radiological studies: 

esophageal upper G.I. routine enema air contrast enema 
Time-saving redi-Flow is flavored, concentrated, prehydrated, autoclaved, and homogenized. 
Ready to use—with simple dilution directions for each type of study (no blender needed). 


Produces consistent, uniform .coating in all radiological examinations, including 
excellent readings in post-evacuation films. 


Available in individual 16 fl. oz. cans; for added thrift, a plastic top is included to — 
facilitate refrigeration for later use. I Oe s 





Cd-FLOW, A 


PARAMA SULFATE 108 8 





All-purpose Suspension redi-Flow (barium sulfate 100% W/V). 





Simplifying without compromising 


y FLOW PHARMACEUTICALS, INC. 
Palo Alto, CA. 94303 





easy viewing 
easy handling 
easy filing 








No 
pr 
SR 





with RADX Plastic Film Holders 


Viewing and filing images generated by today’s The 70mm is available in two sizes: 
high-speed fluoroscopic cameras don't have to the 14x17 holds up to 25 spots, and the 81⁄2 x 101/9 
be a problem. Simply organize and protect your holds up to 9 spots. You can order these 
spot films with RADX plastic film holders. Easy tough, durable transparent plastic holders in 100 
to mount. Fasy to view. Easy to file. sheet cartons, or 500 sheet case quantities. 
The 105mm size holds three 4-frame (12 total) Now that vou know there's an easier way, call or 
images in 14x17 holder. The 90mm size holds write RADX. Send for samples and prices. 
four 3-frame (12 total) images in 14x17 holder. Be sure to tell us vour film size. 


P.O. Box 19164 * Houston, Texas 77024 e (713)468-9628 
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Personal involvement gives added value 











"Wecutthe X-ray 
retake rate by 50% and 
reduced annual film 
cost byalmost 10% at 
St Vincent's Medical 


Center in Jacksonville: 


E Hank Ward, 
Du Pont Sr. Technical 
8 Representative. 


Ms. Rae Walker, R.T., Administrative 
Supervisor at St. Vincent's in Jacksonville was 
pleased with the X-ray Department's low retake rate 
until Hank Ward showed her how Du Pont, with 
the help of Department personnel, could cut an 
additional 5096 off the rate, and almost 10% off her 
annual film budget. 

Working with Rae and her Chief Technologist, 
Judy Walsh, Hank developed a program that 
identified variables causing retakes. After an analysis 
of these variables, the team established corrective 
procedures, and most of the variables were 
eliminated. 

The result: a reduction in retakes by half, a 
significant cost saving, and more consistent 
radiographic quality. In Rae's own words, she didn't 
believe it could be done, but Du Pont delivered as 
promised. 

It's all part of Du Pont's commitment: 
personal involvement and quality in everything 
we do and sell. ° 
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HEALTH PROTECTION OF RADIATION 
WORKERS by W. Daggett Norwood, Hanford 
Environmental Health Foundation, Richland, 
Washington. The first to completely cover health 
protection of radiation workers, this book pro- 
vides basic facts on ionizing radiation, its 
measurement and dosimetry. Acute and chronic 
somatic and genetic effects are discussed with 
emphasis on prevention. Radiation protection 
standards and regulations are outlined, and 
methods for maintaining these standards are 
described. Diagnosis and treatment of radiation 
injury from external radiation or internally de- 
posited radionuclides are considered generally as 
well as specifically for each radioisotope. The 
medical supervision of radiation workers, radia- 
tion accidents, atomic power plants and medico- 
legal problems are also covered. Basic facts about 
radiation are reviewed and general biological 
effects of ionizing radiation are covered. Somatic 
effects of radiation, the acute radiation syn- 
drome and somatic effects of radiation other 
than those due to acute radiation syndrome are 
discussed. Emergency plans and medical care for 
radiation accidents are proposed. This text will 
aid the increasing number of professionals who 
must clearly explain to the public the risks of 
radiation as compared to its contributions to 
man. Addressed to physicians and nurses, 
teachers, health physicists, occupational hygien- 
ists, public health officers, safety specialists and 
biologists, this book will also help to educate the 
public as to the hazards of radiation. '75, 468 
pp., 16 il., 16 tables, $27.50 


ELEMENTS OF RADIATION PROTECTION by 
Ronald V. Scheele, and Jack Wakley, both of the 
Univ. of Virginia School of Medicine, Charlottes- 
ville, Virginia. Information in this textbook 
includes atomic structure, ionizing radiation, 
interaction of radiation with matter, sources of 
radiation exposure, biological manifestation of 
radiation exposure, permissible dose limits, prin- 
ciples of radiation protection and monitoring 
devices. Several chapters of the book deal with 
federal performance standards and Atomic 
Energy Commission regulations. '75, 112 pp., 15 
il., 10 tables, $7.95, paper 


A STUDY GUIDE IN NUCLEAR MEDICINE: A 
Modern Up-to-Date Presentation compiled and 
edited by Fuad Ashkar, August Miale, Jr., and 
William Smoak, ail of the Univ. of Miami, Miami, 
Florida. (22 Contributors) Covered in this text 
are such topics as interaction of gamma rays with 
matter, control of radiation exposure to man, 
basic mathematics of nuclear medicine, electro- 
lytes and body composition, essentials of recti- 
linear scanning, cardiovascular imaging and treat- 
ment of thyroid disease with radioiodine. This 
book is a necessity for persons studying for the 
examination of the American Board of Nuclear 
Medicine. 75, 488 pp., 312 il, 44 tables, 
cloth-$22.75, paper-$17.50 


DIAGNOSTIC AND THERAPEUTIC AIDS IN 
UROLOGY by Henry Bodner, Loma Linda Univ., 
Los Angeles, California. In Collaboration with 
John S. Arconti, Jr., Allan H. Howard and Robert 
O. Pearman. //lustrated by John S. Arconti, Jr. The 
contributions of some 150 urologists in private 
practice and faculty members of university medi- 
cal centers are interpreted by the authors. Tailored 
for diagnosis and application at bedside, in the 
office and operating room, this book outlines valu- 
able “tricks of the trade” in urology which do not 
appear in standard textbooks. All physicians in re- 
lated areas will find this book a valuable innova- 
tion. '74, 376 pp. (6 3/4 x 9 3/4), 82 iL, 5 tables, 
$24.75 


RADIONUCLIDE SCANNING IN CYANOTIC 
HEART DISEASE by Gary F. Gates, UCLA, Los 
Angeles, California. This monograph describes a 
new, unique application of nuclear medicine in the 
clinical management of children with cyanotic 
congenital heart disease. Following intravenous 
administration of 99mTc-macroaggregated albu- 
min and total body scanning with a scintillation 
camera, accurate calculation of right-to-left shunt- 
ing can be achieved without cardiac catheter- 
ization. Furthermore, the distribution of pulmo- 
nary arterial blood flow between the lungs can be 
determined. The procedure is described fully; 
steps used in performing the examination are out- 
lined and possible pitfalls and sources of error are 
discussed. '74, 114 pp., 88 il., 5 tables, $15.00 


———— 8 Orders with remittance sent, on approval, postpaid «=m 
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What you see in the radiograph on page vii 





is just a coin placed on the pa- 


tient's posterior left hemithorax. It does bear a resemblance to the coin lesion 
produced by a benign solitary lesion, perhaps a hamartoma or tuberculoma. 


You naturally suspected "something else" 
rather than a coin lesion: the increased 
opacity of the posterior rib easily places the 
“lesion” behind the rib. 

It is such consistently superior resolu- 
tion which has made GAF® x-ray film the 
"film of choice" for thousands of radiologists 
for over 75 years. 

As America's oldest manufacturer of 
film, photographic papers and chemicals, 
GAF has helped advance the art of radiog- 
raphy, particularly with increasingly effective 
x-ray film: 

Our HR2000 film for moderate scale 
contrast and minimum base fog is ideal for 
resolving minute lesions and fractures. 

HR3000 film is a high-contrast fine 
grain film well-suited for short exposure an- 
giography. 

And our HR1000 film provides opti- 


mum image and exposure latitude, and long- 
scale contrast. 

Find out also about GAF Liquamat® 
90 all-liquid chemistry. Fast and clean-work- 
ing, it's also color-coded for quality assurance. 

We've even produced a series of six 
teaching courses (utilizing overhead trans- 
parencies) used in numerous hospitals today. 


Quality. Service. 
Education. 


i 


See for yourself: ask your local 
GAF x-ray representative to 
demonstrate the consistently 
high quality of G AF products. 
Or, if you wish, write GAF 
Corporation, X-Ray Marketing, 
140 Weste 51st Street, New 
York, New York 10020 


WHAT’S 
NOW 
SQUIBB? 


On the current nuclear medicine scene 









MINITEC® (Technetium 99m) Generator 


The Technetium 99m Generator using fission product molybdenum to produce 
technetium 99m. MINITEC is unlike any generator you ve ever used— made 
small to make sense. 

Designed for easy handling 


* MINITEC has its own handle for easy lifting, easy carrying and reduced 
hand exposure 


e Weighs only 24% Ibs., less than 5" in diameter, under 8%" high 


Designed for easy elution 
e Sets up in seconds 
* Elutes in only 3 minutes after eluent vial has emptied 


Designed for safety 
* No exposed tubing when eluting 
* 1%" lead surrounds the MINITEC column 
* 17" of extra lead protection from MAXI-SHIELD™. Base, cap and interlocking 


half rings easily assembled on site . . . only the cap is removed for elution. 
(You get MAXI-SHIELD free with your first MINITEC Generator purchase.) 


Designed for convenience 


* MINITEC Generator is available in 50,100, 200, 300, 400 and 500 mCi 
potencies. Delivery on Monday AM (precalibrated through Thursday) and 
Wednesday (precalibrated through Monday) provides maximum versatility 
to satisfy technetium requirements of your lab's work load. 


For illustration 
purposes only. 

See brief summary for 
indications for 
technetium 99m. 














Minitec* 
(Technetium 99m) 
Generator 


Minitec® (Technetium 99m) Generator provides 
means of obtaining a sterile, non-pyrogenic supr 
of technetium 99m ("Tc) as sodium pertechnete 
TC: 

Indications: Sodium pertechnetate""Tc is indicat: 
for brain imaging, thyroid imaging, salivary glai 
imaging, blood pool imaging, and placenta loc 
ization. 


Contraindications: At present, there are no knov 
contraindications to the use of sodium pertechn 
tate "Tc. 


Warnings: Radiopharmaceuticals should be ust 
only by physicians who are qualified by speci’ 
training in the safe use and safe handling of radi 
nuclides, produced by nuclear reactor or cyclotrc 
and whose experience and training have been & 
proved by the appropriate federal or state agen 
authorized to license the use of radionuclide 

This radiopharmaceutical should not be admi 
istered to women who are pregnant or who m 
become pregnant or during lactation unless the i 
formation to be obtained outweighs the possik 
potential risks from the radiation exposure involve 
Ideally, examinations using radiopharmaceutica 
especially those elective in nature, of a woman 
childbearing capability should be performed durit 
the first few (approximately 10) days following tl 
onset of menses. 

Since radioactive pertechnetate is secreted 
milk during lactation, formula-feedings should | 
substituted for breast-feedings. 


Important: Since material obtained from the ge 
erator may be intended for intravenous admin 
tration, aseptic technique must be strictly observ: 
in all handling. Only the eluent provided should | 
used to elute the generator. Do not administer m 
terial eluted from the generator if there is a! 
evidence of foreign matter. 


Precautions: As in the use of any other radioacti' 
material, care should be taken to insure minimu 
radiation exposure to the patient consistent wi 
proper patient management and to insure minimu 
radiation exposure to occupational workers. 

At the time of administration, the solution shou 
be crystal clear. 


Adverse Reactions: At present, adverse reactio 
have not been reported following the use of sodiu 
pertechnetate *"Tc. 

For complete prescribing information, const 
package insert. 


How Supplied: Minitec (Technetium 99m) Ge 
erator is available in potencies of 50, 100, 2C 
300, 400, and 500 mCi. Supplied with the generat 
are vials of eluent containing 5 ml. of a steri 
non-pyrogenic solution of 0.9% sodium chloride 
water for injection. Also supplied is suitable equi 
ment for eluting, collecting, and assaying tl 
technetium 99m. 


Medotopes® 


we SQUIBB HOSPITAL ovs: 
E. R Squibb & Sons, Inc. 


Princeton, N.J. 08540 
b. 








When you invest ina 
Philips Localiser/Simulator 
thats not all youre buying. 


The Philips Integrated Therapy 
Programme ensures increased efficiency in 
the modern radiotherapy department by 
having a common design philosophy, 
similarity of operational procedures and 
simplified service. 

The programme embodies maximum 
reliability and patient safety. It incorporates a 
long-term plan providing the clinic and 
hospital with the essential equipment for 
today and the future. 

Equipment like the Philips Universal 
Localiser/Simulator. 


Precise Planning-Increased 
Patient Flow. 


The Universal Localiser/Simulator is 
essential equipment for the modern clinic 
wishing to improve the quality of treatment 
planning. 

It provides essential information 
regarding localisation of a lesion and the area 
surrounding it. Information on field sizes and 
setting up procedures is readily available. 

After planning, the simulator 
accurately reproduces the treatment 
procedure. 

The rigidity, stability and precision of 
this unit are of the same high standards found 


in the Philips megavoltage systems. 

The Localiser/Simulator has the 
obvious advantage of leaving the actual treat- 
ment machine free for its proper function - 
that of treating patients. 


Basic Features. 

Gantry rotation speed continuously 
variable from 0-360" /min and upto 720" / min 
for initial setting up. 

Source-axis distance continuously 
variable from 60-130 cm. Six pre-set positions 
can be selected within this range. 

Wire diaphragm field size indication. 

36 x 36 cm. motorised scanning 
movement of 9" image intensifier gives large 
field coverage. 

All table movements with the exception 
of rotation about the column are motorised 
and operated from the control desk or table. 

What more can you expect from the 
Philips Localiser/Simulator? 

The Localiser/Simulator is part of the 
Integrated Therapy Programme which also 
includes the SL.75 series of linear accelera- 
tors, cobalt units, treatment planning system, 
ortho-voltage therapy units and betatron. 

Philips are constantly developing new 
equipment and methods to aid the therapist. 


If you would like to know more about the Philips Integrated Therapy Programme, 
please write to: N.V. Philips, Medical Systems, Eindhoven, The Netherlands, 
or The MEL Equipment Company Ltd, PAD. Manor Royal, Crawley, Sussex, England, 
or Philips Medical Systems Inc, P.O. Box 848, 710 Bridgeport Avenue, Shelton, Conn. 06484 USA 
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Your Heart Association 


can help 
you 


help your 
patients 


e 
Contributed by the Publisher 


Your patients and their families might have questions about the 
heart and blood vessel diseases. Your Heart Association has 
prepared a variety of pamphlets to assist you in answering their 
questions in simple non-technical language. 


Produced under the guidance of leading cardiovascular spe- 
cialists, these pamphlets deal with such subjects as heart attack, 
stroke, hypertension, rheumatic fever, congestive failure, inborn 
heart defects, varicose veins and other disorders. There are also 
pamphlets advising on risk factors related to heart attack. 


Booklets on therapeutic sodium-restricted or cholesterol-lower- 
ing diets are also available on a physician's prescription only. 


Ask your local Heart Association for a catalogue listing all these 
free materials and order a supply. 


American Heart 
Association 


44 EAST 23rd ST., NEW YORK, N.Y. 10010 








People start pollution. 
People can stop it. 


Please send me a free copy of your guide. 
Name 
Street 
City. 
State 
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Sun a The Advertising Counc 
Keep America Beautiful 
99 Park Avenue New York 10016 
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CAT. No. 712 


e 14"x56" VIEWING AREA, © NYLON FILM GUIDES 


READ 5- 11" x 14"S 
e TILTING MOUNT 


e FILM ON REELS ON MOBILE BASE 
THE FAST, EASY WAY AVAILABLE 


A new illuminator specially designed to read 14” wide 
films in long lengths from reels. Units feature fluorescent 
lighting with five 11 x 14” areas and individual control 
of light in each area. Film is pre-wound on a reel. 


The reel is inserted into the holder and the film threaded 
through nylon guides onto takeup reel. Turn the handle 
to move the film across the viewer from reel to reel. 


Illuminator can be wall mounted or ordered with its 
own mobile base. 


Cat. No. 711: Illuminator with (2) two reels 66%” W, 19" 
H 6%” 


Cat. No. 712: Illuminator & mobile base. Base 36" H, 16" 
D. (illustrated) 


Cat. No. 713: Extra reel. 


REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 


87-93 JAY STREET 
BROOKLYN, N. Y. 11201 
Telephone: 212-852-6900 


ONE OF THE MANY S & S ACCESSORIES 
SOLD BY YOUR LOCAL X-RAY DEALER 








Special 
procedures 
demand 
more speed 
and more 


information 











Rare Earth 
Systems 


give you both 


The Trimax Rare Earth Imaging System is the 
fastest screen-film combination available. The syste 
comprises two new rare earth phosphor intensifyint 
screens and two specially matched medical X-ray 
films. The result: a two to four times increase in Spee 
with no loss in information...ideal for special 
procedures 


Trimax permits maximum use of smaller focal spot 
Magnification angiography can be done with 

increased resolution and a higher level of informatio 
Reduction in MaS holds tube loading to a minimurr 


Trimax minimizes problems with motion blur. 
Retakes due to movement are minimized. Radiatic 
exposure to both patient and staff is g reatly reduce 


Trimax fits your rapid film changer. Botn screens 
and film have been designed for optimal performant 
in rapid film changing equipment. Trimax films with 
unique surface and antistatic properties are availab 
for all popular film changers 


Trimax calls for no major expenditures. In fact, 

it might save money by increasing the efficiency ol 
your existing equipment We would be happy to 
schedule an evaluation of the Trimax System at you 
convenience. Just put the coupon in the mail; 
you'll hear from us shortly 


Mr. Robert Appleby 
3M Center, St. Paul, Minnesota 55101 


| am interested in discussing the 3M Trimax Rare Earth Imaging 
System. Please have a 3M technical representative call on me 
Name Position 
Facility 

Address City 

State Zip Telephone 


PHOTOGRAPHIC PRODUCTS DIVISION 

3M Center, St. Paul, Minnesota 55101 

3M Canada Ltd comt 
P O. Box 5757. London. Nba 4T1 tar 


3M Europe S A 








Get it now. The AMX-110 mobile x-ray unit is 
available for delivery now. And now more than 
ever, GE is prepared to give the financing/leasing 
. arrangement you want, with a service/maintenance 
program that best serves your needs. We listen. 
We work with you. And we respond. Look for the 
commitment behind the equipment. 
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Now do routine 
radiography anywhere 
and get anything but 
routine results. 





AP Chest, 1.0 mAs, 85 kVp. Non-grid, 
technic par speed screens, 40 inch 





LAT Lumbar spine, 250 mAs, 95 kVp. 
12:1, 103 line grid cassette equipped 
with par speed screens, 40 inch distance. 


Don't confuse the AMX-110™ with other mobile 
x-ray units used for emergency and back-up 
use. It is a legitimate rival to fixed installations, 
and a proven performer, over a full range of 
x-ray procedures, in hundreds of 

hospitals and clinics. 


Its self-contained power system—three 40-volt 
nickel/cadmium cell groups warranted for 5 

full years—stores 10,000 mAs at 100 kVp; 
proportionately more at lower levels. This means 
several days of busy radiographic procedures 
before requiring recharge. Full recharge can be 
done overnight. 


It also means a high capacity, high quality 
radiographic capability anywhere in the hospital. 
No "extras" to buy or installation delays. No 
special room or wiring requirements. Just guide 
the self-powered AMX-110 to the patient and it's 
ready to go. You don't even have to plug it in. 


Ask your GE representative to show you 
AMX-110 film studies. Seeing is believing. And 
learn how quickly the AMX-110 can be handling 
your work load. 


General Electric Medical Systems, 
Milwaukee, Toronto, Liege, Madrid 


GENERAL @@ ELECTRIC 





The Vacuum Cassette System 
for low cost, low dosage 
Mammography. 











THE REASONS: 

e Outstanding technical results (resolu- * Motion unsharpness almost eliminated 
tion in excess of 10 line pairs per e Lengthens tube life 
millimeter) e Simplified loading procedure 

e Greatly reduced exposures (by 85% e Lightweight reusable cassettes 
in some instances) e Absolute film screen contact 

THE MECHANISM: 


1. 





1. Insert screen to fold. 3. Place Vac-U-Pak Cassette on table with valve in 5. Smooth Vac-U-Pak Cassette sliding your hand to 7. Evacuate—5 seconds should do it! 
upper right hand corner + ward open end 


4. Slide folder-screen-film sandwich, folded end first 6. Slide rigid closure over open end 


THE COST: 


$325.00 complete with 12 8x10 reusable cassettes and vacuum pump. 10x12 also available. 






In stock at your local dealer or contact: 


"System of your choice" 
E-Z- EM 111 ds Street, eB Ave York 11590 (516) 333-8230 


International Affiliates: E-Z-EM Rooster B V., Infirmeriestraat 6-8, Rotterdam 16. Netherlands 
E-Z-EM De Mexico. S A de C V. Calz Azcapotzalco La Villa No 882. Zona Industrial Valleio. Mexico 16 D F 
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XEROTOMOGRAPHY OF THE 
TRACHEOBRONCHIAL TREE* 


By THOMAS S. HARLE, M.D.,f JAMES M. HEVEZI, Ps.D.,t 
LEE F. ROGERS, M.D.,§ JOHN E. MARTIN, M.D.,| and 
BAO-SHAN JING, M.D.|| 
HOUSTON, TEXAS 


PPLICATION of the xerographic pro- 
cess to tomography is a valuable aid in 
the evaluation of the tracheobronchial tree. 
Our interest in this combination of modali- 
ties results from the clear demonstration of 
stenosis of the trachea on a single oblique 
tomographic view using xerography (Fig. 
1). Prior conventional views of the chest 
and linear film tomograms of the trachea in 
this patient failed to reveal the suspected 
narrowing. This experience prompted utili- 
zation of the xerotomographic technique in 
selected patients with disorders of the 
tracheobronchial tree. 


MATERIAL 


Qualitatively, xerotomographic images 
appear superior to those on film tomograms 
(Fig. 2, 4 and B). The wide latitude of 
xerography permits visualization on a sin- 
gle image of the trachea and its bifurcation 
within the dense mediastinum, as well as 
the main bronchi and segmental $ubdivi- 


sions in the more radiolucent hilar regions 
(Fig. 3, 4 and B). This obviates the need 
for multiple exposures at varying tech- 
niques or specially designed and engineered 
filters as with film tomography to visualize 
these structures. Also, oblique projections 
can be obtained readily without additional 
techniques or filters. The visual enhance- 
ment of interfaces between different densi- 
ties (edge enhancement) is an inherent 
property of xerography and of great value 
in detection of masses.':* 

The quality of the xerotomograms in 
several cases was such that anticipated 
special studies such as bronchoscopy and 
bronchography were not performed (Fig. 
4, A and B). 

In an attempt to substantiate our im- 
pression that xerotomography produces 
better images than film tomography of the 
trachea and bronchi, we investigated and 
compared the physical aspects of both 
modalities. 


* From the Department of Radiology, Hermann Hospital, The University of Texas Medical School at Houston, Houston, Texas. 


T Professor of Radiology. 

t Assistant Professor of Radiology. 
$ Associate Professor of Radiology. 
|| Clinical Associate in Radiology. 
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Fic. 1. A 33 year old male treated 2 months previ- 
ously for severe chest injury following an auto- 
mobile accident. Tracheal stenosis developed at 
the site of endotracheal cuff pressure. 


PHYSICAL ASPECTS 


Tomography may be considered as a re- 
cording of 2 types of information. Object 
details, which lie in the plane about which 
the x-ray tube-recording system move 
(fulcrum plane), are imaged as if only that 
plane, albeit of finite thickness, was radio- 
graphed. Superimposed on this are struc- 
tures attributable to object details above 
and below the fulcrum plane which, owing 
to the particular motion during recording, 
are imaged as blurred structures. This 
blurring increases the farther the object 





Fic. 2. A 37 year old male with proved diagnosis of 
carcinoma of the right lung. 
(4) Xerotomogram at midline of chest demon- 


details are from the fulcrum. The undesir- strates tumor extending from the right main 
able blurred details are low spatial fre- bronchus and hilar region into the carinal area 
quency information which reduces contrast and lower trachea. (Xerotomographic images 


: : are reversed as to right and left compared to 
in the fulcrum plane. Previously, attempts kin act ode" parea 
. roentgenograms.) (B) Linear film tomogram at 


have been made to remove the motion blur the same level does not demonstrate this mass as 
by image processing after the tomograms clearly. 
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have been produced. These methods in- 
volve a two-step process and have not come 
into general use. A recording system which 
selectively reduces low spatial frequency 
information and enhances the higher fre- 
quencies is desirable. These features are 
present inherently in the xerographic pro- 
cess. Figure 5 illustrates in a qualitative 
fashion the modulation transfer function 
for a screen-film system (a), and xeroradi- 
ography (b); The curve for xerographic 
recording indicates the selective attenua- 
tion of low spatial frequencies in the image 
which is a desired feature for tomography. 
Resolution for xeroradiography lies be- 
tween that of industrial film and film-screen 
systems. Subjectively, this is adequate for 
tomography of the tracheobronchial tree. 
Other tomographic techniques may re- 
quire greater resolution, but this must be 
determined for each area. 

Thickness of cut for film tomography and 
xerotomography at a fixed tomographic 
angle (40?) was determined using a lead bar 
line test pattern. The fulcrum was moved 
in millimeter increments above and below 
the level of the test pattern and the result- 
ing images analyzed for amount of blurring 
at each frequency. The results are shown in 
Figure 6, where the last discernible group of 
bars is plotted as a function of displace- 
ment from the fulcrum. Thickness of cut 
cannot be defined precisely but at an arbi- 
trary ordinate value, the full width of the 
curve indicates thickness of cut. At all 
frequencies, the xerographic thickness of 
cut exceeds the film-screen value. 

Xerography is less sensitive to x-rays 
than film-screen combinations. Thus more 
radiation must be used to produce satis- 
factory images. Patient exposures were 
measured with calibrated thermolumines- 
cent dosimeters placed on the surface of the 
patient in the middle of the field. For the 





Fic. 3. (4) A 54 year old male with carcinoma of the left main bronchus. Note the narrowing of the left main 
bronchus. The segmental bronchi are clearly visualized on the right as well as the main bronchi. (B) A 65 
year old woman with repeated episodes of right middle lobe pneumonia. Oblique xerotomogram demon- 
strated not only the main bronchus, but also the lobar divisions. The right middle lobe bronch 


visualized with no evidence of narrowing. 
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Fic. 4. (4) A 65 year old male with history of right pneumonectomy 6 years previously. He developed short- 
ness of breath. The xerotomogram demonstrates a mass almost occluding the trachea. Bronchoscopy which 
had been scheduled for the next day was cancelled and radiation therapy instituted. (B) A 73 year old male 
with left lower lobe consolidation. Xerotomography demonstrates mass occluding the left lower lobe 
bronchus. Bronchography had been scheduled but was cancelled due to demonstration of this occlusion. 
Biopsy at bronchoscopy revealed squamous cell carcinoma. 


average film tomogram technique employed 
(62 kVp., 25 mAs.), the exposure measured 
470 mr. In contrast, the average xerotomo- 
graphic technique (120 kVp., 200 mAs.) 
resulted in an exposure of'7.5 r. On a 
per exposure basis, the exposure for xeroto- 
mography is approximately 15 times that 
of the film-screen system employed at 
this institution. However, due to the wide 
radiographic latitude of xerography, a sin- 
gle xerotomogram may be sufficient to ar- 
rive at a diagnosis, whereas many film 
tomograms might be required. While we 
feel that xerotomographic images are pref- 
erable to those of film tomography, the pa- 


tient exposure is too high to justify the use 
of xerotomography in this area routinely. 

The quality and potential of this tech- 
nique warrant attempts to reduce exposure 
levels. As a step in this direction, we have 
increased the sensitivity of the xerographic 
process by installation of a high atomic 
number gas within the xerographic cas- 
sette.t This technique nearly doubles the 
sensitivity, thereby reducing the patient 
exposure by one-half with only slight loss of 
resolution. 


SUMMARY 
The inherent features in xerography of 
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wide latitude, edge enhancement, and re- 
duction of the off fulcrum plane blur make 
it a desirable recording modality to use in 
conjunction with tomography. 

Xerotomographic images appear superior 
to those of film tomograms. 

The principal obstacle to routine use of 
xerotomography in this area is the high 
patient exposure. Attempts to Increase the 
sensitivity of the xerographic system there- 
by reducing patient exposure, are being in- 
vestigated. 


Thomas S. Harle, M.D. 

Department of Radiology 

Hermann Hospital 

The University of Texas 
Medical School at Houston 

1203 Ross Sterling Avenues 

Houston, Texas 77025 
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Fic. 5. Modulation transfer function (MTF) com- 


parison between (a) screen-film and (b) xero- 
graphic recording media.? Note the selective at- 
tenuation of low spatial frequency information af- 
forded by the xerographic recording process. 
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Fic. 6. Thickness of cut comparison between xero- 
tomograms and film tomograms. Tomograms were 
made using 40° linear cuts of a lead bar pattern; 
data are plotted as the last visible line pattern 
group versus the displacement of the lead pattern 
from the fulcrum plane. 
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SOFT TISSUE CALCIFICATIONS IN SYSTEMIC 
LUPUS ERYTHEMATOSUS* | 


By JOEL A. BUDIN, M.D., and FRIEDA FELDMAN, M.D.f 
NEW YORK, NEW YORK 


OFT tissue calcification, a well known 

roentgen manifestation of connective 
tissue disorders, is commonly associated 
with scleroderma and dermatomyositis. Its 
occurrence in systemic lupus erythematosus 
(SLE), however, has been rarely appreci- 
ated and little emphasized. To the best of 
our knowledge only 8 cases have previously 
been documented in detail.?:5-10 

It is the purpose of this paper to present 
9 additional cases noted among 130 cases 
of SLE seen at the Columbia-Presbyterian 
Medical Center and to emphasize that 
such soft tissue calcification may be present 
in relation to the skin and deeper soft 
tissues, as well as in relation to the periph- 
eral vasculature. 

The salient clinical and laboratory fea- 
tures of our 9 patients are summarized in 
Table 1. The details of 3 representative 
cases follow. 


CLINICAL FINDINGS 


The ages of our 1 male and 8 female pa- 
tients ranged from 19 to 60 years. Subcu- 
taneous calcification of the lower extremi- 
ties was the most common manifestation, 
occurring in 7 of our cases. Calcifications 
were bilateral and diffusely distributed in 3 
of these patients, while 4 had unilateral 
localized calcific deposits. One of these 
cases demonstrated diffuse calcifications of 
the upper as well as the lower extremities. 
Two patients showed premature vascular 
calcification involving the femoral and 
popliteal arteries. Periarticular calcifica- 
tions of the hand were seen in 1 case. 

'Three patients had calcific nodules at 
sites of previous or current cutaneous in- 
flammation or ulceration. The remaining 6 


patients had no associated cutaneous find- 
ings in the extremities. 


REPORT OF CASES 


Case 1. This 19 year old girl was first seen in 
1965 with recurrent fever, arthralgias, a malar 
rash, and leukopenia. She had a positive LE cell 
preparation, a high anti-DNA titer, and a low 
serum complement. She was treated with pred- 
nisone and hydroxychloroquine. In 1968 she 
developed severe bilateral retinal vasculitis 
which responded well to massive doses of ste- 
roids. Because of a persistent rash on her face 
and arms, albuminuria, and steroid induced 
osteoporosis, azathioprine was begun. In 1969, 
renal biopsy revealed membranous and pro- 
liferative glomerulonephritis. In 1972, painless 
bilateral lower extremity nodules with sur- 
rounding areas of depigmentation were fol. 
lowed by the development of indolent ulcers 
and draining sinuses. Roentgenograms of her 
lower extremities in March 1973 revealed dif- 
fuse linear and nodular calcifications in the sub- 
cutaneous and deep tissues of both thighs and 
legs (Fig. 1, 4 and B) as well as extensive cal- 
cification of the femoral and popliteal arteries 
(Fig. 1, C and D). A similar pattern of calcifica- 
tion was subsequently demonstrated in both 
upper extremities, but without evidence of 
vascular calcifications (Fig. 1, E and F). 


Case 11. This 60 year old woman was. first 
diagnosed as having SLE in 1958 with the ad- 
vent of arthralgias, fever, and easy bruisabil- 
ity. Laboratory evaluation revealed leuko- 
penia, thrombocytopenia, a positive LE cell 
test, positive direct Coomb’s test, elevated 
serum gamma globulin, and a negative latex 
fixation. In 1961 she developed bilateral pleural 
effusions. Despite steroid therapy, progressive 
deforming arthritis of her hands and feet en- 
sued, with metacarpal-phalangeal joint sub- 
luxations and flexion contractures. Multiple 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 24-27, 


1974. 
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Calcifications in Systemic Lupus Erythematosus 


Tase I 


SUMMARY OF DATA IN 9 CASES 








Case 


Age, Sex 


Location of Calcification 


Clinical Features 


Laboratory Data 





1. GT.) 


19 


23 


F Diffuse: subcutaneous and deep 
Both thighs, legs, arms and 
forearms 
Femoral and popliteal arteries 
Diffuse: subcutaneous and deep 
Both lower legs and thighs 


Periarticular tissues of hand 


Diffuse: deep 
Both lower legs 


Localized: superficial 
(R) lower leg 


Localized: deep 
(L) thigh 


Localized: deep 
(R) thigh 


M Femoral arteries-bilateral 


F (L) popliteal fossa 


Fever, arthralgia, nephritis, rash, 
retinal vasculitis, leg ulcers 


Fever, arthritis, pleura! effusions, 
multiple infections, leg ulcers 


Malar rash, arthralgia, nephritis, 
aseptic necrosis femoral heads 


Rash, alopecia, Raynaud’s syn- 
drome, venous insufficiency of 
lower extremities 


Numbness of hands and fingers, 
arthralgia, nephritis, pyoderma, 
recurrent thrombophlebitis 


Weakness, arthralgia, fever, 
lymphadenopathy, nephritis 


Athralgia, rash, proteinuria 


Rash, purpura, nephritis, 
aseptic necrosis femoral heads 


Arthralgia, rash, nephritis, 
aseptic necrosis (L) distal femur 


+LE prep, -+antinuclear antibody, 
Y serum complement, leukopenia. 
Renal biopsy: membranous and 
proliferative glomerulonephritis 


+LE prep, +direct Coomb’s, 
A serum gamma globulin, 
— latex fixation 


"Suspicious" LE prep x2, 
sedimentation rate, 
— latex fixation 


+LE prep, Y serum complement, 
Farr antibody 53 per cent, --latex 
fixation. Skin biopsy: + antibody 
to basement membrane and nuclei 


+LE prep, -- LE immuno-fluores- 
cence, +STS, +latex fixation 


+LE prep, +antinuclear antibody, 
serum complement. 

Renal biopsy: proliferative 

glomerulonephritis 


+Anti-DNA, 
Y serum complement 


+<Antinuclear antibody 
+direct Coomb’s 
+VDRL 
thrombocytopenia 


+LE prep, -+antinuclear antibody, 
+VDRL. Renal biopsy: lobular 


glomerulonephritis 


en A 


episodes of infection, including a perforated 
diverticular abscess, osteomyelitis of the right 
distal radius and ulna, and abscesses of the 
abdominal wall, buttocks, arms and feet, neces- 
sitated almost continuous hospitalization be- 
tween 1961 and 1963. In 1965 and 1966 she was 
treated for recurrent leg ulcers. Roentgeno- 
grams of her lower extremities in 1972 (Fig. 
2, A-C) revealed diffuse nodular subcutaneous 
calcifications involving both distal thighs and 
lower legs. 


Case 1. A 23 year old woman was first seen 
in 1959, at age 17, for a malar rash which was 
aggravated by sunlight. In 1960, she developed 
malaise, progressive ankle edema, and arthral- 
gias, and was found to have nephrotic syn- 
drome. She responded well to dexamethasone. 
In 1963 and 1964, bilateral aseptic necrosis of 
the femoral heads necessitated their replace- 


ment with Austin-Moore prostheses. In 1965, 
investigation of the persistent albuminuria and 
edema revealed an erythrocyte sedimentation 
rate of 114, two "suspicious" LE cell tests, and 
a negative latex fixation. A roentgenogram of 
the left hand taken for arthralgias and swelling 
showed calcifications in the periarticular soft 
tissues of the interphalangeal and metacarpal- 
phalangeal joints (Fig. 3). Steroid dose adjust- 
ment afforded symptomatic relief. 


DISCUSSION 


Several patterns of calcification were 
noted in this series. Three patients (Cases 
1, rn, and iv) exhibited diffuse, linear, 
streaky, or nodular calcific conglomerates 
or a combination of these in the subcutane- 
ous and deeper tissues of the lower extremi- 
ties. Case 1 had the most extensive involve- 


LÀ 





360 


Fic. 1. (4 and B) Anteroposterior views of the thighs 


ment, with calcifications in the upper ex- 
tremities as well. A similar pattern was 
noted in 2 previously reported cases.?.!? 
Only 1 of our 3 patients (Case 1v) had 
clinical evidence of venous insufficiency, 
but in addition, this patient had a severe 
diffuse cutaneous eruption with demon- 
strable antibodies to nuclei and basement 
membrane on skin biopsy. Cases 1 and 11 
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and lower legs show multiple discrete nodular areas of 
calcification in the superficial and deeper soft tissues. (C and D) Lateral views of both knees show addi- 
tional plaques of calcification, as well as heavily calcified femoral and popliteal arteries (arrows) in this 19 
year old girl. 


had no evidence of venous insufficiency to 
account for the roentgenographic findings. 
Both, however, had a history of recurrent 
indolent leg ulcers, a not uncommon cuta- 
neous manifestation of SLE, occurring in 29 
of 520 cases reported by Dubois.’ In certain 
instances, leg ulcers have preceded by 
months or years the typical picture of SLE. 
The etiology of these ulcers remains con- 
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jectural. Although a vasculitis has often 
been hypothesized, histopathologic sup- 
port for this explanation is lacking, and in- 
deed, clinical response to steroids has been 
inconsistent. Of interest in both Cases 1 and 
II is the occurrence of soft tissue calcifica- 
tion in those areas involved with recurrent 
ulcerations. This association suggests that 
the calcification may have been precipi- 
tated by chronic inflammation and tissue 
necrosis. 

Case v had a palpable plaque-like cal- 
cific deposit along the anterior aspect of 
the lower leg without associated eruption 
or ulceration. This type of calcification was 
observed by Kabir and Malkinson.? In 1 of 
their patients, calcinosis cutis developed 7 
years prior to the onset of SLE, a situation 
reminiscent of the prior appearance and 
subsequent association of calcinosis uni- 
versalis with dermatomyositis in childhood. 
After the onset of SLE in this case, how- 
ever, many of the newly developing calcific 
nodules arose at sites of cutaneous inflam- 
mation, again suggesting local predisposing 
factors. In the second case of Kabir and 
Malkinson, the calcific nodules corre- 
sponded to areas with skin lesions of dis- 
coid lupus. 

Calcifications of the arteries of the lower 
extremities were observed in Cases 1 and 
vill, ages 19 and 34 respectively. While in 
Case 1, diffuse subcutaneous calcifications 
were also present, arterial calcification 
was the only manifestation in Case vir. 
Neither of these patients was diabetic, and 
both had repeatedly normal serum calcium 
and phosphate determinations. 

Since Baehr et als classic paper SLE 
has been recognized as a diffuse disease in 
which inflammatory and degenerative 
changes may involve small vessels. Ray- 
naud’s phenomenon has been frequently 
stressed as one of the manifestations which 
may precede the onset of SLE by many 
years. It is not well realized, however, 
that the same may also be true of other 
vascular complications. Only isolated re- 
ports of peripheral arterial occlusion, gan- 
grene, thrombophlebitis, livedo reticularis 
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Fic. 1. (E and F) Anteroposterior views of both fore- 
arms demonstrate a similar pattern of calcifica- 
tions. 


and erythermalgia have appeared, while 
premature calcification of major peripheral 
vessels, particularly as detected on roent- 
genograms, has received even less atten- 
tion. 

Alarcon-Segovia and Osmundson! in their 
report of 11 cases of SLE seen at the Mayo 
Clinic, indicate that peripheral vascular 
manifestations were the initial clinical 
presentation in 7, preceding the onset of 
other better recognized signs and symp- 
toms by many years. They also noted that 
when vascular manifestations occurred, 
they tended to be multiple and recurrent, 
i.e. in 7 of 11 patients. Unfortunately, 
roentgen documentation of vascular cal- 
cification was not alluded to. 

Periarticular calcifications in the hand 
as demonstrated in Case rr (Fig. 3) were 
observed in 2 previously reported pa- 
tlents.^? 

In the remainder of our cases, focal cal- 
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Fic. 2. (4-C) Anteroposterior views of right knee 
and lower legs show extensive calcification of 
skin and muscle. 





cific deposits were noted in the deep soft 
tissues of the lower extremities. Case rx, 
included in this latter group, developed 
focal plaque-like calcifications in the left 
popliteal fossa during the course of her 
treatment (Fig. 4, Æ and B). Interestingly 
this occurred simultaneously with aseptic 
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necrosis of the left distal femur. No other 
areas of soft tissue calcification were dem- 
onstrated in this patient. 

Although some of the patterns of cal- 
cification described in our series are rem- 
iniscent of those seen with hyperparathy- 
roidism, none of our patients had clinical 
or laboratory evidence of either primary or 
secondary hyperparathyroidism, despite 
the frequent presence of renal insufficiency. 
The association in several of our patients 
of calcification with ulcerations and cu- 
taneous eruptions points more to a dystro- 
phic process, rather than to the metastatic 
calcification of normal tissues seen in hy- 
perparathyroidism. 

"Overlap" syndromes in patients with 
collagen disease have frequently been 
described. Thus, patients with the diag- 


Fic. 3. Note calcific conglomerates in the peri-articu- 
lar soft tissues (arrows) with preservation of nor- 
mal mineralization and joint architecture. 
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Fic. 4. (4 and B) Lateral views of left knee at ages 18 and 23. Note initial absence and subsequent develop- 
ment of calcifications in the soft tissues of the popliteal fossa. Aseptic necrosis of the distal femur is also 
present as evidenced by an osteochondral fragment (arrow). 


nostic features of SLE may have many 
characteristics of those with scleroderma 
or dermatomyositis. However, most pa- 
tients in our series had classic manifesta- 
tions of SLE. Although the marked joint 
involvement in Case m may suggest an 
overlap with rheumatoid arthritis, ex- 
tensive soft tissue calcifications are cer- 
tainly not a typical finding in the latter 
disorder. 

It is tempting to regard the occurrence of 
calcinosis in the various connective tissue 
disorders as further evidence that they are 
merely individual expressions of the same 
pathologic spectrum. However, until the 
etiologic factors of these diseases are better 
understood, this concept would appear to 
be an oversimplification. In view of the fact 
that each of the connective tissue disorders 
usually possesses distinct histopathologic 
features, it is Just as feasible to consider 
the process of dystrophic calcification as a 
nonspecific response to or result of damaged 
tissue. 

Several mechanisms to explain the for- 
mation of this pathologic calcification have 
been proposed.‘ Local factors favoring soft 


tissue calcification have been suggested. 
The increased alkalinity of necrotic tissues 
predisposes to precipitation of calcium 
salts. In addition, elevated levels of alkaline 
phosphatase, which may facilitate calcifi- 
cations, have often been demonstrated in 
necrotic tissue. This phosphatase may be 
released by damaged lysosomes within the 
injured cells. Defective esterification of 
phosphate liberated by alkaline phospha- 
tase may also lead to precipitation of cal- 
cium phosphate. Similarly, breakdown 
of substances able to bind calcium in a 
non-ionic form may be involved. 

In any event, the causes of tissue damage 
leading to calcinosis may differ in SLE and 
the other collagen diseases. Infection, vas- 
culitis and ischemia, autoimmune reaction 
at the cell membrane level, and fibrinoid 
replacement may all represent separate 
pathways to tissue necrosis and subsequent 
dystrophic calcification. 

Although soft tissue calcifications were 
noted in 9 of 130 cases of SLE, the review 
was retrospective. The majority of cases 
had not had routine roentgenograms of the 
extremities. The actual incidence of soft 
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tissue calcinosis in SLE is, therefore, prob- 
ably higher than that reflected in this re- 
port. 


* 
SUMMARY 


Calcifications in the skin and deeper soft 
tissues, although commonly associated with 
collagen disorders, have rarely been docu- 
mented with SLE. This association, to- 
gether with premature calcific deposits in 
the peripheral vasculature, probably occurs 
much more frequently than heretofore ap- 
preciated, may be roentgenographically 
discerned, and, in some instances, may pre- 
date the clinical and laboratory manifesta- 
tions of the disease. 


Joel A. Budin, M.D. 

Department of Radiology 

Columbia Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 
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CONSTRICTIVE PERICARDITIS AND PROTEIN 
LOSING ENTEROPATHY* 


AN IMITATOR OF INTESTINAL LYMPHANGIECTASIA 


By DAVID A. KUMPE, M.D.,t RICHARD B. JAFFE, M.D.,f THOMAS A. 
WALDMANN, M.D.,§ and MEREDITH A. WEINSTEIN, M.D.|| 
BALTIMORE AND BETHESDA, MARYLAND 


Ce ee pericarditis as a cause 
of protein losing enteropathy has re- 
ceived scant attention in the radiologic 
literature. The clinical presentation can be 
strikingly similar to intestinal lymphan- 
giectasia, and the real, potentially fatal, 
but correctable cause of the patient’s dis- 
tress can be easily overlooked. 

Protein losing enteropathy caused by 
chronic constrictive pericarditis was first 
reported by Jimenez-Diaz et al. in 1960° 
and independently by Davidson eż al. in 
1961. Since then at least 18 additional 
cases have been reported, 9D.1»21,262 a]. 
though nearly always without mention of 
roentgenographic findings in the gastroin- 
testinal tract. 

In the past 15 years 5 patients with con- 
strictive pericarditis and secondary protein 
losing enteropathy have been studied at 
the National Institutes of Health. Four of 
these had small bowel examinations. This, 
to our knowledge, represents the largest 
reported series of such patients from a sin- 
gle institution. 

The purpose of this paper is to present 
the clinical and roentgenographic mani- 
festations of this entity. In addition, we 
will demonstrate the complete reversal of 
roentgenographic abnormalities following 
pericardiectomy, a finding not previously 
reported. A typical case history of one of 
the patients is given. 


REPORT OF A CASE 


Case 1. (R.B.) At age 14 this asymptomatic 


. 


white male developed abdominal cramps fol- 
lowed by explosive diarrhea with 5 or 6 epi- 
sodes a day. A barium enema examination was 
normal. Hypoproteinemia was present, and 
intravenous Cr! albumin showed increased 
protein loss into the gut. An exploratory lapa- 
rotomy with liver and small bowel biopsies 
showed intestinal lymphangiectasia, and he was 
referred to N. I. H. with this diagnosis. 

Physical examination showed brawny edema 
of the lower extremities, marked scrotal edema, 
a protuberant abdomen without definite evi- 
dence of ascites, and a scratchy Grade 11/vI 
midsystolic murmur at the lower sternal border 
without radiation. Laboratory data included a 
normal hemogram and total white blood cell 
count but a depressed mean lymphocyte count 
of 533/mm.* (normal 1,500-4,000/mm.*). Al- 
bumin was 1.3 gm. per cent, globulin 2.4 gm. 
per cent. Hypocalcemia was present (Ca** 2.5 
mEq./ml., P 5.6 mg. per cent). 

Immunologic testing showed anergy to mul. 
tiple antigens and inability to reject a skin 
graft from an unrelated donor.* 

Chest roentgenogram revealed normal car- 
diac size, pulmonary venous distention, mild 
interstitial pulmonary edema, and small bi- 
lateral pleural effusions. Fluoroscopy demon- 
strated diminished cardiac pulsations but no 
pericardial calcifications. Cardiac catheteriza- 
tion with cineangiocardiography demonstrated 
characteristic findings of constrictive peri- 
carditis. 

At operation a thickened and densely adher- 
ent pericardium was removed from the anterior 
and lateral portions of the heart. Final patho- 
logic diagnosis was chronic pericarditis of un- 


* Immunologic aspects of this patient are reported more com- 
pletely by Nelson eż al." 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 


24-27, 1974- 
+ Current Address: University Hospital, Baltimore, Maryland. 


t Current Address: University of Utah Medical Center, Salt Lake City, Utah. 
§ Head, Immunophysiology Section, Metabolism Branch, National Cancer Institute, N.I.H. 


| Current Address: Cleveland Clinic, Cleveland, Ohio. 
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Fic. 1. Case 1. (4) Sixty minutes. Marked thickening of the folds of the duodenum, jejunum, and ileum, with 
dilution of the barium column. There is mild dilatation of the small bowel loops. (B) One hundred and fifty 
minutes. Segmentation is marked, indicating hypersecretion. 


determined etiology. Over the next 6 months 
his edema disappeared, and his protein, calcium 
and total lymphocyte count returned to normal, 
as did his intestinal biopsy (Fig. 3, 4 and B). 

Preoperative small bowel series (Fig. 1, 
A and. B) showed the classic picture of intestinal 
lymphangiectasia: diffusely thickened mucosal 
folds throughout the jejunum and ileum, dilu- 
tion of the barium column, and mild dilatation. 
On a repeat examination 19 months following 
surgery the small bowel was completely normal 
(Fig. 2). Clinically the patient was asympto- 
matic and had no abnormal laboratory findings. 


CLINICAL FINDINGS 

Age range was 2 to 32 years. There were 
4 males and 1 female (Table 1). 

Edema was the most prominent present- 
ing complaint in all § patients. Two had 
diarrhea. One of these experienced cramp- 
ing abdominal pain with the episodes of 
diarrhea, but abdominal pain was not a 
feature in the other 4. Two of the 5 noted 
dyspnea on exertion but 2 others were prob- 
ably too young (2 years and 5 11/12 years) 
to evaluate the presence of this symptom. 
In constrictive pericarditis without hypo- 
proteinemia, ascites is a more prominent 
finding than peripheral edema. Patients 
with secondary hypoproteinemia from 
other sources (e.g., protein losing enterop- 
athy or nephrosis) manifest both peripheral 


edema and ascites. Hence patients with 
constrictive pericarditis, protein losing 
enteropathy, and secondary hypoprotein- 
emia show proportionally greater periph- 
eral edema and less ascites than those with 
uncomplicated constrictive pericarditis. 
Only 1 of our 5 patients manifested ascites. 
Likewise, in intestinal lymphangiectasia 
the peripheral edema tends to be asym- 
metric, a finding which has been attributed 
to the associated dysplasia of systemic 
lymphatics. The peripheral edema which 
develops in protein losing enteropathy sec- 
ondary to constrictive pericarditis is sym- 
metric, affecting the lower extremities 
equally. This pattern was present in all 5 
patients. 

Tetany was present in 2 of the 5 patients, 
produced by hypocalcemia. 

Anergy was present in the 1 case in 
which it was specifically looked for (R.B.). 
This condition reverted to normal follow- 
ing pericardiectomy. Another patient 
(T. H.) developed a positive tuberculin 
skin test 3} months following pericardiec- 
tomy; the same test had been negative pre- 
operatively. The postulated mechanism of 
anergy in these cases is leakage of lympho- 
cytes into the gastrointestinal lumen from 
the dilated lymphatics, producing lympho- 
cytopenia and anergy.” 
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All > patients had been evaluated in out- 
side hospitals prior to referral to N.I.H. In 
4 out of 5 the diagnosis of constrictive peri- 
carditis was not suspected and was made at 
N.I.H. only after extensive evaluation. 

In the 4 instances in which pericardiec- 
tomy was performed, there was marked 
clinical improvement with correction of the 
gastrointestinal protein loss and eventual 
return to clinical normality. The patient 
with the mildest clinical picture (F.L.) re- 
sponded to medical management and no 
operation was performed. This was the only 
patient who did not have barium studies 
of the gastrointestinal tract. 

One patient (T.H.) developed acute 
thrombosis of the superior vena cava dur- 
ing his hospitalization at N.I.H. This was 
demonstrated angiographically and suc- 
cessfully treated with thrombectomy at 
the time of pericardiectomy. The develop- 
ment of the thrombus was attributed to 
venous stasis. 


ROENTGENOGRAPHIC FINDINGS 


The cardiac findings are outlined in Ta- 
ble 1. The gastrointestinal findings are 
summarized in Table 11. The roentgeno- 
graphic manifestations of the condition are 
essentially those of intestinal lymphangiec- 
tasia. Findings were striking in ! case 
(R.B.) and mild to moderate in the remain- 
ing 3. Demonstrable abnormalities included 
thickening of the mucosal folds, more prom- 
inently in the duodenum and jejunum than 
in the ileum, and manifestations of in- 
creased secretions (dilution of the barium, 
segmentation, and flocculation). Moderate 
dilatation was present in the most severe 
case (R.B.) and was minimal or absent in 
the other 3. In all cases the stomach and 
colon were normal. 

No lymphangiogram was obtained in 
any of the 5 patients. 


PATHOLOGY 
The gross and microscopic appearances 
of the small bowel are identical to those in 
intestinal. lymphangiectasia, with small 
bowel mucosal edema and dilated serosal 
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Fic. 2. Case 1. Nineteen months fcllewing pericardi- 
ectomy the small bowel is entirely normal. 


and mesenteric lymphatics. Microscopi- 
cally there are dilated lymphatic channels 
in the submucosa and serosa (Fig. 3, 4 


and B). 


DISCUSSION 


Exudation of protein into the gastroin- 
testinal tract, subsequent breakdown into 
amino acids, and resorption of amino acids 
for re-use in protein synthesis occur to a 
minor extent as a normal physiologic pro- 
cess. In protein losing enteropathies the 
rate of serum protein loss into the gastro- 
intestinal tract exceeds the body's synthe- 
sizing capacities. The result is hypopro- 
teinemia. Albumin and gamma globulin are 
the most severely depressed protein frac- 
tions, since these have the slowest frac- 
tional rates of synthesis. 
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TABLE I s 


CLINICAL SUMMARY 




















131 PVP or 
i Total Lymphocyte I s 
C be Feu As- Diar- Tet- Protein Albumin/ Calcium Count (nor- g^ Alumin Duration Response to 
Bee years) cra’ cites rhea any gm.per Globulin mEq/L. malz,soo- "C5 0n of Tiness Pericardiectomy 
Sex Edema cent 4,000/mm.) %/4 Days 
: i '^  (normals*t) 
I. (R.B.) 1s} + — + + 3.7  1.4/2.3 2.25 533 22961 1j yrs. Rapid return to normal, 
Male 
II. (E.B.) 23 T - — — 3.1 1.6/1.5 4.1 — 6.2%* 3h yrs. Significant improvement. 
Male 
II. (D.M.) s5rir/12 + - - - 3.5 1.1/2.4 5.35 — 17.6%t  rsmo, Steadyimprovementeven- 
Female tually becoming normal, 
IV. (LH) 20/12 + 4 + + 44 200/244 | — — $.195* — ro mo. Rapid return to normal, 
Male 
V. (F.L.) 32 T - - + 8.3 2.5/2.8 5.2 — 8%t (a day 1r2mo. Nosurgery—improved on 
Male collection medical management. 
rather than 
usual 4 
days) 


* [131 PVP- Normal excretion 0-1.5%/4 days. 
T Cr*t albumin-Normal excretion 0-0.7%/4 days. 


Diagnosis of protein losing enteropathy 
depends on the appearance of excess radio- 
isotopically labeled macromolecules such 
as I?! albumin, I?* polyvinylpyrrolidone 
(D*PVP), Cr? albumin, or Cu” cerulo- 
plasmin in stool specimens following intra- 
venous administration. The methods and 
pitfalls in interpreting results have been 
detailed by Waldmann.” 

Lymphocytopenia is a characteristic 
feature of the protein losing enteropathy of 


constrictive pericarditis, and is seen also in 
intestinal lymphangiectasia, Whipple’s dis- 
ease, and occasionally in regional enteritis. 
It is due to loss of lymphocytes into the 
gastrointestinal lumen, and it leads to the 
characteristic anergy seen in these patients. 
Thus, a negative PPD does not rule out a 
tuberculous etiology of the pericarditis. A 
case in point is one of our patients (T.H.) 
with a negative tuberculin skin test who 
developed a positive skin test 33 months 


Taste H 
SUMMARY OF CARDIAC FINDINGS—ROENTGENOGRAPHIC AND CATHETERIZATION 

















Cardi Pulmonar SVC Pressure At 
c Pericardial P s ion Cardiac Siz Cardiac v. ad Pleural Cardiac 
us Calcification b Edd MOERS Configuration hasan Effusion Catheterization 
at Fluoroscopy Congestion icin. saline) 
I. (R.B.) — { LV pulsations normal normal + -+ (bilateral) 19 
II. (E.B.) T * normal slightly prominent — + (bilateral) 15 
left auricle 
HI. (D.M.) — iLVand RV slight nonspecific - + (bilateral) 22 
pulsations cardiomegaly cardiomegaly 
IV. (T.H.) - * normal normal _ _ . 28.7 (During superior 
vena cava throm- 
bosis) 
^O V. (FL) — normal normal normal - _ 14 (Mean right atrial 


* Not performed. 


pressure) 
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Tase III 
ROENTGENOGRAPHIC FINDINGS 
O- normal -- 2 mild ++ = moderate +++ [= severe 
Stomach Duodenum Jejunum Ileum Colon 
Fold Fold Dilata- M tus Segmen- Fold Dilata- aas Segmen- Fold 
‘Thickness Thickness tion — um tation Thickness tion Dilution “tation Thickness 
Case I. 
R.B. (Fig.x,2,and3) o +++ +++ Ft ttt +++ ttt tt ttt +++ o 
Case II 
E.B. (Fig. 4 and 5) o + + o o o o o o o o 
Case III 
D.M. (Fig. 6 and 7) o ++ ++ o o o ++ o o o o 
Case IV 
T.H. (Fig. 8) .9 + + o o o o o o o o 
following pericardiectomy, concomitant crease lymphatic flow and lymphatic pres- 


with the disappearance of the protein losing 
enteropathy and lymphocytopenia. 

Hypoproteinemia frequently accompa-. 
nies constrictive pericarditis. White?! in his 
1935 St. Cyres lecture, reported total 
serum protein levels of less than 5.0 mg. 
per centin 5 of 12 patients with constrictive 
pericarditis. Other reviews of constrictive 
pericarditis cite the incidence of hypopro- 
teinemia at 20-50 per cent. Many explana- 
tions for decreased protein levels have been 
offered: (1) decreased albumin production 
by a congested liver; (2) malnutrition; (3) 
dilution of albumin by an increased plasma 
volume; (4) excessive protein loss through 
peritoneal punctures; or (5) degradation of 
serum protein by an unknown mechanism.!? 
Protein kinetic studies have definitely 
established that one mechanism is gastro- 
intestinal protein loss. The role of other 
contributing mechanisms has not been 
completely defined as yet. 


PATHOPHYSIOLOGIC CONSIDERATIONS 


The mechanism whereby protein losing 
enteropathy develops in constrictive peri- 
carditis and other cardiac lesions is also 
not completely understood. Sustained sys- 
temic venous hypertension seems to be a 
prerequisite.” It has been shown both ex- 
perimentally?^?^? and clinically$/5* that 
increased systemic venous pressure will in- 


sure in the thoracic duct. It is postulated 
that protein losing enteropathy is seen 
more commonly with constrictive peri- 
carditis than with other cardiac lesions be- 
cause constrictive pericarditis produces the 
highest venous pressures for the longest 
periods. However, elevated venous pres- 
sures are not the sole cause. Strober et al.” 
cite 7 patients with equally severe right 
heart failure and systemic venous hyper- 
tension who did not develop protein losing 
enteropathy. 

Relative thoracic duct obstruction may 
also play a role in producing the syndrome. 
Takashima and Takekoshi* reported pre- 
and postoperative lymphangiograms on a 
22 year old male with constrictive peri- 
carditis and protein losing enteropathy. 
Preoperatively there was increased periph- 
eral lymph flow as evidenced by rapid clear- 
ing of contrast from the lower extremities 
and by droplet formation of the oily con- 
trast within the retroperitoneal lymphatics. 
The thoracic duct was dilated and tortuous. 
Postoperatively lymphangiography was 
normal save for narrowing of a terminal 
segment of the thoracic duct. They specu- 
lated that mild narrowing of the thoracic 
duct where it enters the venous system, 
unimportant at ordinary lymphatic flow 
rates, might constitute a relative obstruc- 
tion under conditions of increased lymph- 
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Fic. 3. Case 1. (4) Preoperative intestinal biopsy re- 
veals dilated lymphatics within the lamina propria. 
The picture is typical of intestinal lymphangiec- 
tasia (X20). (B) Six months following pericardiec- 
tomy the histologic appearance of the small in- 
testine has returned to normal (X 50). (Courtesy 
of D. Nelson and 7. Pediat.") 


atic flow, thus producing protein losing 
enteropathy. 


REVERSIBILITY OF THE CLINICAL SYNDROME 

The time of recovery from protein losing 
enteropathy following surgical correction 
of the constrictive pericarditis is variable 
and reflects the pace of hemodynamic re- 
covery. This 1s determined by the degree of 
myocardial atrophy and fibrosis which may 
occur during the period of constriction: 
the greater the atrophy, the more pro- 
longed the recovery period; the greater the 
fibrosis, the more incomplete the long-term 
effectiveness of operation.! Reversion of 
the histologic findings of intestinal lymph- 
angiectasia to normal has been reported as 
early as 5 weeks postoperativelv.?* If the 
venous pressure remains elevated, the 
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clinical and pathologic picture of intestinal 
lymphangiectasia will persist.'® 

The case reported above is the first dem- 
onstration of the complete reversibility 
of the abnormal roentgenographic gastro- 
intestinal pattern. The postoperative exam- 
ination was performed 19 months after 
pericardiectomy. His serum protein, radio- 
active albumin turnover (which reflects the 
rate of albumin loss into the gut) and car- 
diac catheterization data had all returned 
to normal by the time of his first clinical 
visit 6 months postoperatively. 


DIFFERENTIAL DIAGNOSIS 

While constrictive pericarditis is the 
cardiac lesion most commonly associated 
with protein losing enteropathy, other 
cardiac lesions have also produced a similar 
picture. All cardiac lesions producing ex- 
cessive gastrointestinal protein loss are 
clinically obvious except constrictive peri- 
carditis. These include familial cardiomv- 
opathy, interatrial septal defect, pulmonic 
stenosis and tricuspid regurgitation.” We 
have seen 4 patients at N.I.H.? who have 
developed protein losing enteropathy sec- 
ondary to tricuspid regurgitation (all sec- 
ondary in turn to rheumatic heart disease). 
None of these had barium studies. 

Protein losing enteropathy may develop 
with constrictive pericarditis of diverse 
etiologies. One of our cases presumably 





Fig. 4. Case rr. Prominent duodenal and proximal 
jejunal folds are noted. The gastric folds are 
normal. 
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was of tuberculous origin, while the other 3 
in which surgery was performed were idio- 
pathic. The development of protein losing 
enteropathy secondary to radiation-in- 
duced constrictive pericarditis has been 
reported following mediastinal irradiation 
for Hodgkin's disease? and chest wall ir- 
radiation for carcinoma of the breast. The 
protein loss in this latter patient disap- 
peared following pericardiectomy, as is 
usually the case. 

The differential diagnosis of the "large 
fold" pattern associated with dilution on 
small bowel examination has been discussed 
extensively by others.??? The entities most 
easily confused with protein losing en- 
teropathy secondary to constrictive peri- 
carditis are intestinal lymphangiectasia and 
hypoproteinemia from other sources (ne- 
phrosis, cirrhosis). Other considerations 
include Whipple’s disease, amyloidosis, 
allergic gastroenteropathy, lymphomatous 
disorders, systemic mastocy tosis, Zollinger- 





Vic. 5. Case 11. Pericardial calcification is present; 
the pulsations were decreased at fluoroscopy. 
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Fic. 6. Case 111. Preoperative study demonstrates 
jejunum showing typical enlarged folds and dilu- 
tion of barium. The findings cannot be distin- 
guished from intestinal lymphangiectasia. 


Ellison syndrome and nontropical sprue, 
although this last disease is most often 
associated with normal sized folds. 

As with intestinal lymphangiectasia, the 
small bowel may appear completely normal 
in the presence of protein losing enterop- 
athy secondary to constrictive pericarditis. 


Fic. 7. Case ur. Seven months postoperatively mild 
mucosal fold prominence persists, although there 
is less dilution. Clinically the patient was well, and 
the protein levels had returned to normal. 
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Fic. 8. Case tv. Slight prominence of the duodenal 
and jejunal folds is present, without dilution. The 
examination is only mildly abnormal. 


In our series, each patient had been eval- 
uated at outside institutions before referral 
to N.I.H. In all but one instance, the under- 
lying cardiac abnormality had not been 
appreciated; this emphasizes the subtle 
nature of constrictive pericarditis as a 
clinical entity. The radiologist mav be the 
first to suggest the diagnosis when encoun- 
tering a pattern of intestinal lymphangiec- 
tasia in a patient with diarrhea or with 
known protein losing enteropathy. The 
chest should be fluoroscoped to look for evi- 
dence of pericardial calcification or de- 
creased cardiac pulsations. Even lacking 
this roentgenographic evidence, the possi- 
bility of constrictive pericarditis should be 
raised and thoroughly investigated before 
being discarded, since this is a curable dis- 
order, while intestinal lymphangiectasia is 
usually subject only to palliation. 

The plain film, fluoroscopic, and angio- 
cardiographic findings of constrictive peri- 
carditis have been well outlined else- 
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where.*7^:* Of note are the facts that peri- 
cardial calcification occurs in only half of 
patients with constrictive pericarditis, and 
that cardiac size is not always normal. The 
cardiac silhouette will be enlarged, either 
moderately or occasionally grossly, in 
roughly half of the patients. Cardiac pulsa- 
tions at fluoroscopy are usually but not 
invariably diminished. 


SUMMARY 


1. Constrictive pericarditis with secon- 
dary protein losing enteropathy can mimic 
intestinal lymphangiectasia exactly on both 
small bowel barium examination and small 
bowel biopsy. 

2. Clinically, there is less ascites relative 
to the degree of peripheral edema than 
in uncomplicated constrictive pericarditis. 
The pattern of lower extremity edema is 
symmetric, unlike the asymmetric dis- 
tribution more characteristic of intestinal 
lymphangiectasia. 

3. Lymphocytopenia: is present due to 
loss of lymphocytes into the gut. This pro- 
duces anergy, which can mask an underly- 
ing tuberculous etiology of the constrictive 
pericarditis. 

4. Constrictive pericarditis can be a sub- 
tle clinical entity. It should be carefully 
excluded in all cases where gastrointestinal 
roentgenographic studies and intestinal 
biopsy indicate intestinal lymphangiec- 
tasla. 

5. Following surgical correction of the 
constrictive pericarditis, the clinical syn- 
drome and its consequences can disappear. 
The abnormal small bowel roentgeno- 
graphic pattern can revert completely to 
normal, as will small bowel biopsy. 


David A. Kumpe, M.D. 
Department of Radiology 
University of Maryland Hospital 
22 South Greene Street 
Baltimore, Maryland 21201 
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SIMPLE METHOD OF DEPTH LOCALIZATION 
FOR TOMOGRAPHY* 


By G. DAVID DIXON, M.D. 
KANSAS CITY, MISSOURI 


T RE purpose of this technique 1s to pro- 
vide more accurate depth localization 
for pulmonary nodules than can be achieved 
by viewing stereoscopic or single lateral 
chest roentgenograms. This technique can 
probably be adapted to any tomographic 
device and allows localization of depth 
using simple devices that can be con- 
structed in any shop. The method utilizes 
the principle of triangulation, which is well 
explained by Winkler and Cierzan.! 

'The essential part of this technique is 
the production of a distortion scale using 
geometry identical to that used in the pro- 
duction of the final localization films. The 
following steps are taken in production of 
this distortion scale. 


1. Saw a length of 2X2 inch wood, 25 
centimeters long, with one end ac- 
curately square. Nail in the center of 
one side ł inch brads, 1 cm. apart and 
covering a distance of 20 cm. or more 
from the square end (Fig. 1). 

2. Using $ inch plywood, make 2 pieces 
3.8X $5 cm. and drill a 3 inch hole in 
one end of each piece. The holes are 
for storage on a hook. Make a third 
piece 17X38 cm. and drill 2 holes 
along each of the long sides. These 
holes are used for lifting the piece of 
plywood out of the Bucky tray and 
for storage (Fig. 1). These measure- 
ments may vary slightly for different 
size Bucky trays. 

3. Position an 11 X14 inch cassette in 
the cassette tray using the wooden 
blocks as shown in Figure 2 to hold 
the cassette in a fixed position. 

4. With the tomographic unit connected 
and the x-ray beam centered, place 
the 2X2 inch piece on its square end 
with the central ray of the vertical 


x-ray beam passing through the nails. 
The long axis of the nails should be 
perpendicular to the long axis of the 
table. 

5. With the fulcrum of the tomographic 
unit set at zero and with the field at 
4X12 inches, in the long axis of the 
table, angle the tomographic unit 15 
degrees toward the foot of the table 
(Fig. 3). This position is then noted 
and accurately marked on the x-ray 
equipment in some way so that the 
angle can be precisely duplicated at a 
later date. On our General Electric 








Fic. 1. Wooden block with nails and plywood pieces 
to hold 11 X14 inch film in cassette tray. 





Fic. 2. An 11X14 inch cassette positioned 
in cassette tray. 


* From the Department of Radiology, St. Luke's Hospital, Kansas City, Missouri. 


. 374 


Vor. 124, No. 3 Depth Localization for Tomography 375 


Ordograph, we simply note the num- 
ber of inches the bridge is shifted 
from the vertical position. On our 
Picker ITTL, we made a mark on the 
upper tube-stand bearing bar. An ex- 
posure of the nails is then made at 
this angle. 

6. The 11X14 inch cassette is then 
shifted to the opposite side of the 
cassette tray as shown in Figure 4. 
With the fulcrum still set at zero, the 
tube is shifted so that the tube is an- 
gled 15 degrees toward the head of the 
table (Fig. 4). The amount of shift is 
again noted, so that it can be dupli- 
cated, and an exposure is made. 

7. This film is developed and the distor- 
tion scale is made by placing a piece \ 
of clear 11X14 inch x-ray film 
squarely over the doubly exposed film 
(Fig. 5) and placing lines on the 1, 5, 








FrG. 4. Cassette positioned with 
tube angled toward head. 


IO, 15, and 20 cm. nails on both sides 
of the zero level. Parallel lines per- 
pendicular to the side of the film are 
drawn. See Figure 6 for the completed 
scale. 


When examining a patient by tomogra- 
phy, 2 exposures are made in exactly the 
same manner as described above. The sus- 
pected lesion is projected as accurately as 
possible in the path of the central ray. In 
addition, we routinely take a low KV well 
coned tomographic scout film at a depth 
that the technician feels is the best guess 
as to where the lesion is using the factors 
that are considered optimum. These 2 
films are then reviewed and from them is 
obtained the depth of the lesion using the 
distortion scale centered on the lesion with 
the edges of the distortion scale and the 
11X14 inch film being parallel. Addition- 








Fic. 3. Cassette positioned with . 1 : 
tube angled toward feet. ally, adjustments in roentgenographic tech- 
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Fic. 5. Double exposed film showing nails with dis- 
tortion scale drawn on superimposed clear film. 


nique are made from the scout film. It is not 
necessary that the level of the scout film 
pass through the lesion. 

The following case illustrates the value 
of this technique. A very small and barely 
perceptible lesion was noted in the left 
apex. The depth localizing film with the 


l'16. 6. Completed distortion scale. 
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Fic. 7. Double exposed film with superimposed and 
centered distortion scale indicating depth of le- 
sion at about 14 cm. 


superimposed distortion scale showed the 
lesion at approximately 14 cm. (Fig. 7). 
The scout tomogram revealed proper ex- 
posure, and cuts were made through this 
lesion at $ cm. intervals from 13 to 15 cm. 


The best film is shown in Figure 8 and re- 





Fic. 8. Best cut at 13.5 cm. 
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veals several small punctate calcifications 
within the lesion. Note that the final de- 
finitive films were based on only 2 prelimi- 
nary films using 3 exposures. 

The lesion was excised and the pathologic 
examination revealed an inactive granulo- 
matous lesion as indicated by the tomo- 
grams. 

One must keep in mind that the depth of 
the lesion is somewhat dependent upon the 
phase of respiration, so that it 1s important 
to instruct the patient to hold his breath at 
the same point each time. This is true es- 
pecially in the lower lung fields. 

This technique has been used in our de- 
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partment over the past 3 years and has 
been most helpful in obtaining high quality, 
well positioned and localized tomographic 
views of small pulmonary nodules with 


maximum economy of patient exposure and 
film usage. . 


Department of Radiology 
St. Luke's Hospital 

44th Street and Wornall 
Kansas City, Missouri 64111 
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POTENTIAL SOURCES OF ERROR IN CORONARY 
ARTERIOGRAPHY* 
I. IN PERFORMANCE OF THE STUDY 
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I performing coronary arteriography, 
the angiographer has two principal con- 
cerns. The first and foremost is for the 
safety of his patient. The risks and com- 
plications of this procedure have been dis- 
cussed by Adams e/ a/.! and we will not deal 
specifically with this topic. The second 
concern is the performance of a technically 
optimal study which demonstrates coro- 
nary artery anatomy and pathology pre- 
cisely and unequivocally. 

There are a number of potential sources 
of error which may interfere with achieve- 
ment of the latter goal. These must be 
recognized and dealt with appropriately 
while the procedure is in progress so that 
serious misdiagnosis can be avoided. This 
paper will deal with these pitfalls and is 
based upon a clinical experience of ap- 
proximately 1,000 coronary arteriograms 
and left ventriculograms performed by 
the percutaneous femoral approach. Cathe- 
ters of the Judkins design? were gen- 
eraly utilized, although in a number of 
instances those of the Amplatz design? also 
proved useful. Both cine filming and rapid 
serial roentgenograms were routinely ob- 
tained. Constant monitoring of the arterial 
pressure at the tip of the catheter was 
carried out in all cases by means of a Stat- 
ham P23db strain gauge transducer and an 
Electronics for Medicine. DR-8 oscillo- 
scopic recorder. 

The most important potential sources of 
error encountered in the performance of 
these studies were anomalous origins of 
vessels, absence or early bifurcation of the 
main left coronary artery, main left coro- 


nary artery stenosis, separate origin of the 
conus artery from the right sinus of Val- 
salva, eccentric plaques seen in only one 
projection, and spasm of vessels. 


I. ANOMALOUS ORIGINS OF 
CORONARY ARTERIES 


Anomalous origins of the coronary arter- 
ies which cause no interference with normal 
hemodynamics will be incidentally discov- 
ered from time to time in adult patients 
undergoing coronary arteriography. These 
variations, which have been described 
pathologically by previous authors,?:119 
are of little clinical significance aside from 
the extent to which they prove confusing 
to the angiographer. 

Among a series of over 18,000 autopsies 
performed in the 1940s? on patients with- 
out congenital heart disease, 45 such cases 
were encountered, an incidence of approxi- 
mately 2.5 per thousand. In our experience, 
the incidence has been more than twice as 
high. The most common anomalies are 
origin of the circumflex artery from the 
right coronary artery (RCA) or right 
sinus of Valsalva, origin of the left anterior 
descending artery (LAD) from the RCA 
or right sinus of Valsalva, origin of all 3 
coronary arteries from either the right or 
left sinus via 2 or 3 separate ostia, single 
coronary artery, and high ectopic location 
of either the right or left coronary ostium 


well above its normal position in the sinus. 


Figure 1 is a case of origin of the circumflex 
artery from the RCA. We have seen 3 
examples of this and in each instance, the 
circumflex artery arose immediately be- 


* From the Departments of Radiology, State University of New York-Downstate Medical Center, Brooklyn, New York and New 
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Fic. 1. (4) Right coronary arteriogram, left anterior oblique (LAO) view. The left circumflex artery (black 
arrowheads) arises from the most proximal portion of the RCA and courses behind the aorta to reach its 
usual position in the left atrioventricular groove. (B) Left coronary arteriogram, right anterior oblique 
(RAO) view. The LCA gives rise only to the LAD branch. 


yond the right coronary ostium. If the right 
coronary catheter is allowed to slide too far 
into the RCA before the injection is made, 
this type of anomalous circumflex artery 
may not be visualized. 

Figure 2 is an example of origin of all 
3 coronary arteries from the right sinus via 
3 separate ostia. 

When a vessel cannot be found in its 
usual location and variations like these are 
therefore suspected, non-selective injec- 
tions into the aortic sinuses may have to 
be performed to identify the ectopic ostium. 
Cine supravalvular aortograms may be 
necessary in some cases, especially when 
high ostia are present. Selective entry into 
an ectopic ostium may be facilitated by 
switching from the Judkins to the Amplatz 
catheter, or vice versa, if probing with the 
first catheter fails to locate it. 


2. ABSENCE OR EARLY BIFURCATION OF THE 
LEFT MAIN CORONARY ARTERY 


Anatomic studies by various authors??? 
have shown that in 1 per cent of normal 
human hearts, a main left coronary artery 


(LCA) is absent. In such instances, its 2 
major branches, the LAD and circumflex 
arteries, arise from separate ostia which 
lie side by side in the left sinus of Valsalva. 
In other instances, a very short main LCA 
is present which extends for only 2-3 mm. 
before bifurcation occurs. During coronary 
arteriography in such patients, the tip of 
the left coronary catheter will generally 
pass "superselectively" into one or the 
other of these 2 branches without the 
angiographer realizing it. Unless there is 
considerable reflux of contrast material 
into the left sinus of Valsalva, the resulting 
arteriogram will show opacification of only 
that branch, suggesting total obstruction 
at the origin of the other. 

Figure 34 is a left coronary arteriogram 
in which the LAD failed to opacify and 
might therefore be presumed to be totally 
obstructed. There was no collateral circu- 
lation from either the RCA or left circum- 
flex artery. Cine left ventriculography in 
the right anterior oblique projection showed 
normal contractility of the entire left 
ventricle (LV). If the LAD was actually 
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totally obstructed with complete absence 
of collateral circulation, it is highly un- 
likely that normal contractility of the an- 
terior wall of the LV could be preserved. 
In such a situation, the affected portion of 
LV myocardium almost always shows a 
severe degree of dysfunction during ven- 
triculography.? This was the clue which in- 
dicated that superselective catheterization 
of the circumflex artery had inadvertently 
occurred, due either to absence or early 
bifurcation of the main LCA. After insert- 
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Fic. 2. (4) Right coronary arteriogram, RAO view. 
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The LCA could not be found in its usual position 
in this patient. The RCA is well-filled and there 
is some reflux of contrast out into the right sinus 
of Valsalva. This results in faint opacification of 
anomalous LAD (white arrowheads) and circum- 
flex (black arrowhead) arteries which arise from 
the right sinus. (B and C) RAO and LAO views 
of selective injections into the anomalous LAD 
(white arrows) arising from the right sinus. There 
is some reflux of contrast material with partial 
opacification of the RCA. The circumflex artery 
was not selectively catheterized. 


ing a left coronary catheter of a different 
shape and probing for a short period of 
time, the separate LAD ostium was suc- 
cessfully located (Fig. 38). We have en- 
countered problems of this sort in approxi- 
mately 2 per cent of our studies. The 
presence of a perfectly normal left ven- 
triculogram in the face of an apparent total 
occlusion of one of the two major left coro- 
nary branches without visible collateral 
circulation should suggest to the angiog- 
rapher that this anatomic variant is present 
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Fic. 3. (4) Initial left coronary arteriogram, RAO view. Only a circumflex branch is visualized, suggesting 
possible LAD occlusion. (B) After further searching with a catheter of a different shape, this LAD was 
entered immediately adjacent to the origin of the circumflex artery. Severe proximal stenosis is seen. There 
is either absence or early bifurcation of the main LCA. 


and that superselective catheterization has 
occurred. 


3. MAIN LEFT CORONARY STENOSIS 


Stenosis of the main LCA proximal to its 
bifurcation is the most ominous of all coro- 
nary lesions. A recent review of 32 such 
cases by Cohen eż a/.‘ revealed a 50 per cent 
2 year mortality rate among those treated 
medically. Five of their patients died as a 
direct result of the angiographic procedure, 
presumably due to dissection or occlusion 
as the catheter tip entered the stenotic 
main LCA. 

Even when selective catheterization of 
such vessels is accomplished without inci- 
dent, the tip may inadvertently be passed 
beyond the stenotic segment. If so, the 
arteriogram can appear entirely normal. 
The fact that the catheter tip has actually 
traversed a stenosis may be signified by a 
decrease in pressure in the LCA. Monitored 
pressure at the catheter tip frequently falls 
during right coronary catheterization due 
to spasm or small size of the artery, but 
this rarely occurs after uncomplicated 
entry into a non-stenotic LCA. Another 
more definitive clue suggesting main LCA 
stenosis in the face of an apparently normal 


arteriogram is collateral circulation from 
the RCA to branches of the LCA. Collat- 
eral circulation from one major artery to 
another is virtually never seen unless there 
is at least go per cent stenosis of the recipi- 
ent vessel." 

Stenotic lesions of the main LCA are 
best demonstrated by a non-selective con- 
trast material injection into the left sinus of 
Valsalva just outside the left coronary 
ostium with the patient in the left anterior 
oblique position. 

Figure 4 is a case in which an apparently 
normal LCA was seen initially. It was 
noted, however, that arterial pressure de- 
creased somewhat when the catheter passed 
from the aorta into the left cofonary os- 
tium. When the right coronary arteriogram 
was performed, it revealed extensive col- 
lateral supply to the LCA. Because of these 
findings, main LCA stenosis was strongly 
suspected. A repeat injection of contrast 
material into the left sinus of Valsalva with 
the patient in the left anterior oblique posi- 
tion confirmed the presence of severe nar- 
rowing just beyond the origin of the main 
LCA, 

These lesions may also be suspected in 
advance on clinical grounds, if there is a 
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FIG. 4. (4 and B) Initial RAO and LAO views of an apparently normal left coronary arteriogram. (C) Right 
coronary arteriogram, LAO view. There is extensive collateral circulation from the RCA to the LCA. Most 
of the flow is from the posterior descending branch of the RCA through the interventricular septum and 
around the apex to the LAD (black arrowhead). (D) Injection of contrast into the left sinus of Valsalva, 
LAO view. In actuality, this patient has severe localized stenosis at the origin of the main LCA (white 
arrow). The catheter tip had passed through this stenosis at the time of the initial left coronary arterio- 
gram and it therefore was not visualized. 


history of angina decubitus? or a profound 
ischemic response to a double Master's 
test, although these findings are by no 
means pathognomonic. 


4. SEPARATE ORIGIN OF THE CONUS ARTERY 
FROM THE RIGHT SINUS OF VALSALVA 


In approximately half of all human 


hearts, the conus artery arises as the first 
branch of the RCA and supplies the outflow 
portion of the right ventricle. In the other 
half, it arises from a small separate ostium 
in the right sinus of Valsalva very close to 
the main right coronary ostium.^!* Al- 
though the conus artery has a relatively 
small area of distribution, it may serve as 
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Fic. 5. (4) Right coronary arteriogram, LAO view. The stenosis in the proximal portion of the artery indi- 


cated by the black arrowhead appears to be of relatively mild degree. (B) Right coronary arteriogram, 
RAO projection. With this 9o degree rotation of the patient, the same lesion is seen to actually produce a 


severe localized narrowing of the proximal RCA. 


a significant source of collateral circulation 
to the LAD when the latter is obstructed." 

Frequently during selective RCA cathe- 
terization, the tip of the catheter tends to 
pass more than I or 2 cm. into the artery. 
With the tip this far into the vessel, 
most of the injected contrast material 
flows in the antegrade direction with little 
or no retrograde reflux into the right sinus. 
It is quite possible in this situation that a 
conus artery having a separate origin in 
the sinus would fail to opacify. In patients 
with LAD obstruction, filling of the distal 
segment via this important collateral path- 
way might thus not be appreciated. This is 
of more than purely academic interest, 
since it has been shown that the feasibility 
of coronary bypass surgery correlates 
strongly with the amount of low which can 
be demonstrated angiographically in the 
distal segment of an obstructed vessel.*:19. 7 

In general, when LAD obstruction 1s 
present, a definite attempt should be made 
to visualize the conus artery. If selective 


right coronary arterlography does not ac- 
complish this, a non-selective injection into 
the right sinus of Valsalva will usually fill 
the separate conus ostium. Selective cathe- 
terization of the conus artery itself is tedi- 
ous and time-consuming and should not be 
attempted routinely. 


§. ECCENTRIC ATHEROSCLEROTIC LESIONS 


More often than not, atherosclerotic 
plaques within the coronary arteries are 
eccentrically positioned. The resulting 
lumen may be crescentic or slit-like. If the 
x-ray beam happens to pass perpendicular 
to the plane of such a lumen, it may appear 
to have a normal or nearly normal caliber. 

Figure 54 is a right coronary arterio- 
gram in the left anterior oblique projection 
showing what appears to be a mild stenosis 
of the proximal portion of the RCA. The 
right anterior oblique view (Fig. 58) of the 
same artery shows that very severe local- 
ized narrowing is actually present. This 
emphasizes the importance of obtaining 
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Fic. 6. (4) Right coronary arteriogram, LAO view. An apparently severe localized narrowing of the artery 
(white arrow) is seen adjacent to the tip of the catheter on this initial injection. (B) Repeat study 5 minutes 
after sublingual nitroglycerin. The same segment of the RCA now appears normal, indicating that the 
narrowing seen initially had been due to spasm. 


arteriographic views in at least 2 projec- 
tions go degrees apart. Failure to do so can 
lead to serious underestimation of the de- 
gree of disease present. 


6. SPASM OF VESSELS 


Introduction of a catheter into the right 
coronary ostium occasionally induces sig- 
nificant spasm of the proximal portion of 
the artery. For reasons which are not en- 
tirely clear, this rarely occurs on the left 
side. Narrowing due to spasm may have an 
angiographic appearance identical to that 
of localized atherosclerotic disease, but 
the two can readily be differentiated by the 
use of a coronary vasodilator such as nitro- 
glycerin. 

Figure 6/7 is a right coronary arterio- 
gram showing an apparent severe narrow- 
ing of the proximal RCA. Five minutes 
after sublingual administration of 0.4 milli- 
grams of nitroglycerin, the study was re- 
peated and revealed that the vessel was 
actually entirely normal (Fig. 6B). This 
drug should be given and a repeat injection 
performed any time selective coronary 
arteriography demonstrates a narrowed 
segment adjacent to the tip of the catheter, 
especially when the RCA is involved. At 


times, spasm can be quite persistent and 
2 or even 3 tablets may be required to 
counteract it. 

The vasodilatory effect of nitrates upon 
the major coronary arteries has been recog- 
nized for many years??? and was originally 
thought to be the mechanism responsible 
for the relief of angina. Recent reports® 116 
have shown, however, that nitrates pro- 
duce a variety of other hemodynamic ef- 
fects which may play a more important 
therapeutic role. These include reductions 
of systemic arterial pressure, left ventricu- 
lar volume, left ventricular end-diastolic 
pressure, myocardial wall tension and left 
ventricular ejection time. 


SUMMARY 


Certain relatively common potential 
sources of error may be encountered during 
the performance of coronary arteriograms. 
These result from anomalous origins of 
vessels, absence or early bifurcation of the 
main left coronary artery, main left coro- 
nary artery stenosis, separate origin of the 
conus artery from the right sinus of Val- 
salva, eccentric plaques seen in only 1 
projection, and spasm of vessels. Recogni- 
tion of these situations is discussed and 
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POTENTIAL SOURCES OF ERROR IN CORONARY 
i ARTERIOGRAPHY* 


IJ. IN INTERPRETATION OF THE STUDY 


By DAVID C. LEVIN, M.D.,t HAROLD A. BALTAXE, M.D., and THOMAS A. SOS,t M.D. 
BROOKLYN AND NEW YORK, NEW YORK 


IN 1962, Eusterman ef al? compared esti- 
mated degree of arterial narrowing on 
postmortem coronary arteriograms with 
actual degree of narrowing of the same 
vessels as determined by serial sectioning. 
They found significant discrepancies in 
fully 39 per cent of their cases, with ar- 
teriography underestimating the extent of 
disease in 22 per cent and overestimating it 
in 17 per cent. More recently, Vlodaver et 
al. studied the coronary arteries at au- 
topsy of patients who had undergone ar- 
teriography shortly before death and found 
significant discrepancies in 36 per cent. In 
both series, arteriographic underestimation 
became more common as the severity of 
disease increased. These statistics are a 
serious indictment of our ability to accur- 
ately interpret coronary arteriograms. 
The potential sources of error in per- 
formance of these procedures have been 
previously discussed? This paper will deal 
with potential sources of error in the inter- 
pretation of coronary arteriograms, in the 
hope that familiarity with these situations 
will improve diagnostic accuracy in the 
future. ' 
Among a series of approximately 1,000 
studies, the most likely areas of interpreta- 
tive error were found to be superimposition 
of other arteries upon the left anterior 
descending artery, non-dominance of the 
right coronary artery, anatomic variations 
in the distribution of the posterior descend- 
ing artery, myocardial bridging, recanaliza- 
tion of arterial thrombi, and small vessel 
obstruction. As James has pointed out,’ it 
is quite likely that the incidence of error 


will prove to be inversely related to the ex- 
perience of the angiographer. : 


I. SUPERIMPOSITION OF OTHER ARTERIES 
UPON THE LEFT ANTERIOR 
DESCENDING ARTERY 


In terms of anatomic position and dis- 
tribution, the left anterior descending ar- 
tery (LAD) is the most constant of the 
major coronary arteries. The vessel courses 
forward along the length of the anterior 
interventricular groove at least as far as 
the cardiac apex. Generally, it passes the 
apex, then turns posteroinferiorly and 
terminates along the diaphragmatic surface 
of the heart. During its passage along the 
anterior interventricular groove, it supplies 
important branches to the free wall of the 
left ventricle (diagonal branches) and the 
interventricular septum (septal branches). 
These diagonal and septal arteries may at 
times run parallel to and superimposed 
upon the LAD in certain projections, there- 
by obscuring obstruction of the latter 
vessel. 

Figure 1 demonstrates a relatively com- 
mon anatomic arrangement, in which a 
large diagonal branch arises from the proxi- 
mal LAD and passes over the free wall of 
the left ventricle (LV). Its course closely 
parallels that of the LAD in both oblique 
projections. It is quite apparent that total 
LAD obstruction just beyond the origin of 
the diagonal branch could be completely 
overlooked if the interpreter was to mis- 
take the diagonal branch for the parent 
artery. 

Figure 2 is a case of complete obstruction 


* From the Departments of Radiology, State University of New York—Downstate Medical Center, Brooklyn, New York and New 


York Hospital-Cornell Medical Center, New York, New York. 
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Fic. 1. (4 and B) Left coronary arteriogram, RAO and LAO views. The LAD (black arrows) gives rise to a 
large diagonal branch (white arrows). The 2 vessels closely parallel each other and the diagonal branch 
might easily be mistaken for the LAD if the latter was occluded. Note that the LAD passes completely 
around the cardiac apex to terminate along the diaphragmatic surface of the heart and that it gives rise to 
a number of small vertically oriented septal branches. These are distinctive anatomic features which allow 
the LAD to be differentiated from a diagonal branch. 


of the LAD. An enlarged septal branch the LAD and could readily be mistaken for 
arises just proximal to the lesion. In theleft the obstructed parent vessel. The right an- 
anterior oblique (LAO) view of the left terior oblique (RAO) view demonstrates, 
coronary artery (LCA), this septal branch however, that the opacified vessel lies pos- 
is superimposed directly upon the course of terior to the apex of the heart and that it is 





Fic. 2. (4) Left coronary arteriogram, LAO view. A vessel is seen (black arrowhead) following a course which 
appears to be that of the LAD. (B) Left coronary arteriogram, RAO view. The same vessel is now seen to 
lie in the interventricular septum well behind the cardiac apex. The LAD is actually completely obstructed 
(white arrowhead). The septal branch has enlarged in an attempt to supply collateral circulation to the 
anterior portion of the septum. 
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therefore within the interventricular sep- 
tum rather than upon the epicardial 
surface. : 

Failure to recognize an LAD obstruction 
in such cases can be avoided if one bears in 
mind the principal identifying features of 
this vessel—that it extends all the way 
around the cardiac apex, that it gives off a 
number of straight and vertically oriented 
septal branches, and that it is located in 
the anterior interventricular groove which 
lies roughly in the midline of the heart in a 
shallow LAO projection. An important 
functional clue to the presence of an unde- 
tected LAD (or diagonal) obstruction may 
be the presence of an anterior LV aneurysm 
in the face of what appears to be a normal 
left coronary arteriogram. 


2. NON-DOMINANCE OF THE RIGHT 
CORONARY ARTERY 


In approximately go per cent of human 
hearts® the right coronary artery (RCA) is 
a large caliber artery which passes all the 
way around the right atrioventricular 
groove to the crux of the heart (the junc- 
tion of the right and left atrioventricular 
‘grooves and the posterior interventricular 
groove) where it terminates by giving rise 
to the posterior descending and posterior 
left ventricular branches. This has been 
referred to as right coronary "dominance." 
In the remainder of cases, the posterior 
descending and posterior left ventricular 
branches arise from the left circumflex 
artery; here the LCA is considered domi- 
nant. 

The non-dominant RCA does not perfuse 
any of the diaphragmatic surface of the LV 
and consequently, after giving off marginal 
branches to the right ventricle, its distal 
segment becomes very narrow and fails to 
reach the crux. This is shown in Figure 3. 
Such a vessel should not be assumed to be 
diseased—its narrow distal caliber is due 
entirely to congenital hypoplasia. This is 
confirmed if the left coronary arteriogram 
clearly shows the posterior descending and 
posterior left ventricular branches arising 
from the left circumflex artery. 

LCA dominance may be mimicked oc- 
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casionally if the distal left circumflex artery 
supplies collateral circulation to the pos- 
terior descending and posterior left ven- 
tricular branches of an obstructed domi- 
nant RCA. The tortuosity and irregularity 
of the collateral channels should differenti- 
ate this condition from LCA dominance, in 
which the posterior descending and pos- 
terior left ventricular branches take natural 
anatomic origin from the left circumflex 
artery. 


3. ANATOMIC VARIATIONS IN THE DISTRIBU- 
TION OF THE POSTERIOR DESCENDING 
CORONARY ARTERY 


According to commonly accepted ana- 
tomic teaching, the posterior descending 
artery arises from the dominant coronary 
artery (usually the RCA) at the crux of the 
heart. It passes forward along the posterior 
interventricular groove toward the cardiac 
apex and supplies the diaphragmatic as- 
pects of the interventricular septum and 
LV. A recent study showed,? however, that 
in 15 per cent of patients with right coro- 
nary dominance, part of the blood supply 
of this important region originated -not 
from the posterior descending artery, but 
rather from posterior right ventricular or 
acute marginal branches of the RCA. These 
branches arise from the RCA well before it 
reaches the crux. 

Figure 4 1s an example of such a variant. 
The posterior descending artery in such 
cases may be congenitally short and supply 
only a small area. This should not be mis- 
taken for atherosclerotic disease. 

On occasion, a patient with a patent 
RCA and posterior descending branch may 
have a history of diaphragmatic myocardial 
infarction or a dyskinetic segment of the 
diaphragmatic LV. This paradox can occur 
if there 1s unrecognized obstruction of pos- 
terlor right ventricular or acute marginal 
branches of the RCA which supply parts of 
the diaphragmatic aspect of the septum or 
LV. These branches are often not closely in- 
spected because they are distributed pri- 
marily to the right ventricle, an area of 
relatively little importance in human coro- 
nary artery disease. 
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4. MYOCARDIAL BRIDGING 


The major coronary arteries are located 
in grooves along the epicardial surface of 
the heart. On occasion, they may dip into 


Itc. 3. C4 and B) Right coronary arteriogram, 


RAO and LAO views. Large marginal branches 
(white arrowheads) pass along the lateral aspect 
of the right ventricle. Beyond their origins the 
RCA (black arrows) is small and does not reach 
the area of the crux. (C) Left coronary arterio- 
gram, in the same patient, LAO view. The pos- 
terior descending (black arrowhead) and poster- 
ior left ventricular branches (white arrow) arise 
from the circumflex artery, indicating left 
coronary dominance. In this anatomic pattern, 
the distal RCA is congenitally small. 


the myocardium for distances of 3-30 mm. 


Since these short arterial segments are 


covered by myocardial fibers, the condition 


has been referred to as myocardial bridg- 
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ing. The incidence, as reported in autopsy 
series, varies widely. Edwards et a/? noted 
it in §.4 per cent of cases, whereas Polacek 
and Kralove! reported its presence in as 
many as 86 per cent. The LAD is by far the 
most commonly affected vessel. 

The angiographic appearance of myo- 
cardial bridging was first described in dogs 
by Bloor and Lowman.! The intramyo- 
cardial segments show transient narrowing, 
generally during systole, followed by rapid 
return to normal caliber. This is due to 
phasic contraction and relaxation of the 
overlying muscle fibers. Although the in- 
tramyocardial segments can develop ather- 
sclerotic lesions just like other portions of 
the coronary arteries? the transient nar- 
" rowings associated with bridging should 
Fic. 4. Right coronary arteriogram, RAO view. The not by themselves be misconstrued as 

mid-diaphragmatic portion of the interventricular stenoses. 

septum is supplied by a large marginal branch Figure 5 is an example of bridging of the 

(white arrowheads) which originates from the JAD). In our experience, this phenomenon 


proximal RCA. The posterior descending artery is parele encountered ansiosranhically 
(black arrowhead) originates normally at the crux pss M angiogtap T2 


but is quite small since it only supplies the poster- thereby supporting the statistics of Ed- 
ior aspect of the septum. wards et al. 





-— 





Fic. 5. (4) Left coronary arteriogram, LAO view. There is an apparent severe localized narrowing (white 
arrowhead) of the LAD. (B) Slightly later during the same sequence, the segment in question shows a wider 
caliber, although diffuse atherosclerotic plaque formation is present. The transient nature of this narrowing 
indicates that it is due to myocardial bridging. Bridges are usually best seen on cineangiograms. 
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5. RECANALIZATION OF CORONARY 
ARTERIAL THROMBI 


Recanalization of occlusive coronary ar- 
tery thrombi occurs much more frequently 
than is generally appreciated. In an autopsy 
study of 25 cases with clinical coronary 
artery disease, Snow et al. discovered re- 
canalization in 17 of 41 main vessel occlu- 
sions. A similar study by Friedman‘ re- 
vealed recanalization in 30 of 75 occluded 
segments. In one-third of recanalized seg- 
ments in the latter study the aggregate 
diameter of the luminal channels exceeded 
£o per cent of the diameter of the artery 
itself. 

Figure 6 is a right coronary arteriogram 
showing severe localized narrowing of the 
midportion of the vessel with good distal 
flow. Previous arteriography performed a 
year earlier had shown total occlusion at 
the same level. The patient expired 8 days 
after the second study and careful post- 
mortem examination revealed that the 
narrowed RCA segment was a recanalized 
thrombus. This case illustrates the diffi- 
culty in angiographically distinguishing the 
postocclusive recanalized thrombus from 
the pre-occlusive atherosclerotic stenosis. 
A casually-made diagnosis of “localized 
stenosis" of a coronary artery can be mis- 
leading, since this implies that complete 
obstruction has not yet occurred. Localized 
coronary artery narrowing with good distal 
runoff is often seen in patients with angina 
who have no history of infarction or evi- 
dence of regional LV dysfunction on ven- 
triculography. Less frequently, narrowing 
of the same degree occurs in patients with 
a definite history of infarction and visible 
dvsfunctional segments of LV myocardium. 
The reasons for this discrepancy are not 
entirely clear, but it is conceivable that the 
coronary lesions in the latter group may 
actually be recanalizations of previously 
occluding thrombi. 


6. SMALL VESSEL OBSTRUCTION 


Much attention has been focused in re- 
cent years on the puzzling group of patients 
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Fic. 6. Right coronary arteriogram, LAO view. 
Localized narrowing of the mid-portion of the 
artery is present (white arrow). At autopsy this 
was found to be a recanalized thrombus. It would 
be very difficult to arteriographically distinguish 
this from an atherosclerotic stenosis which has 
not yet become obstructed. 


who have strong clinical evidence of coro- 
nary artery disease with apparently normal 
coronary arteriograms."! Some authors 
have raised the possibility that this may be 
explained by small vessel disease which is 
not recognized angiographically.®’ Although 
this matter has not yet been adequately re- 
solved, it emphasizes the importance of 
adequate visualization of the small coro- 
nary artery branches (1 mm. or less in 
diameter). One of the chief difficulties in 
recognizing obstruction of these vessels is 
the fact that they are variable in number, 
size and distribution. Small posterior left 
ventricular, diagonal or obtuse marginal 
arteries may not even be missed by the in- 
terpreter if they are completely obstructed 
at their origins from major arteries. Certain 
clues may help in recognition of such le- 
sions. These include visualization of a 
small stump at the origin of the occluded 
branch and retrograde filling of the distal 
segment via collateral circulation. Left 
ventriculography may provide indirect evi- 
dence by demonstrating localized myo- 


cardial akinesia or dyskinesia in the dis- 
e 
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Fic. 7. (4) Left coronary arteriogram, RAO view. No major proximal obstructions are present. There is, how- 
ever, retrograde filling of a small posterior left ventricular branch (black arrowhead) via collateral circula- 
tion. (B) Slightly later during the same sequence, further retrograde opacification outlines the obstruction 
(white arrow) of this terminal posterior left ventricular branch of the left circumflex artery. Because of 
variability in the anatomy of small vessels such as posterior left ventricular branches, it is doubtful that this 
obstruction would have been discerned if retrograde filling of the distal segment had not occurred via col- 
lateral circulation. 


tribution of the affected vessel. 

Figure 7 is an example of obstruction of a 
small posterior left ventricular branch of 
the left circumflex artery diagnosed only 
because of retrograde filling of the distal 
segment by collateral circulation. The pa- 
tient had a history of diaphragmatic myo- 
cardial infarction and no other discernible 
coronary lesions. 

James ? has pointed out that small coro- 
nary arteries may occasionally be affected 
by a variety of disease processes other than 
atherosclerosis. These include emboli from 
subacute bacterial endocarditis, collagen dis- 
eases, rheumatic fever, thrombotic throm- 
bocytopenic purpura, amyloid and heredi- 
tary medial necrosis associated with certain 
neurological disorders such as Friedreich’s 
ataxia and progressive muscular dystrophy. 


SUMMARY 


There are a number of potential sources 
of error in the interpretation of coronary 
arteriograms. These may occur as a result 
of superimposition of other arteries upon 

e 


the left anterior descending artery, non- 
dominance of the right coronary artery, 
variations in the distribution of the pos- 
terior descending artery, myocardial bridg- 
ing, recanalization of arterial thrombi, and 
small vessel obstruction. These situations 
may contribute significantly to previously 
reported high rates of inaccuracy in the 
interpretation of coronary arteriograms. 


David C. Levin, M.D. 
Department of Radiology 
Harvard Medical School 

25 Shattuck Street 

Boston, Massachusetts 02115 
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EPICARDIAL FAT LINE IN LEFT PLEURAL EFFUSION 


By DAVID J. FROLICH, M.D.,* J. LUTHER CLEMENTS, Jr., M.D.,t 
and H. STEPHEN WEENS, M.D.1 


MACON, GEORGIA AND ATLANTA, GEORGIA 


OENTGENOLOGIC visualization of 
the epicardial fat line demonstrating 
the heart within 2 millimeters of the cardiac 
silhouette is generally accepted enidenpe of 
pericardial effusion or thickening.'- * The 
epicardial fat line is located in a layer of 
fibroconnective tissue between the visceral 
pericardium and myocardial muscle mass. 
It is concentrated mainly along the course 
of the coronary arteries in the atrioventric- 
ular grooves and along the inferior portion 
of the left ventricle.'-? 

In 1955, Kremens? was the first to use 
both routine roentgenograms and tomo- 
grams to call attention to the visualization 
of the myocardial mass within the cardiac 
silhouette due to the presence of a sub- 
epicardial fat layer. He noted this in both 
normal subjects and pathologic conditions 
having either thickened pericardium or 
pericardial effusion. Torrance,’ a few months 
later, also noted the same phenomenon in 
patients and in a water phantom. One ma- 
jor drawback to seeing this line was cardiac 
motion. Jorgens eż a/.,! however, took ad- 
vantage of this motion using cinefluoros- 
copy in studying the pulsating outlines 
about the heart in diagnosis of pericardial 
effusion. 

Surprisingly, no attention has been given 
in the literature to the demonstration of 
the epicardial fat line in the presence of 
pleural effusion. 

It is the purpose of this communication 
to stress that attention to this roentgeno- 
logic sign may aid in the demonstration of 
the cardiac contour in spite of large fluid 
collections in the left pleural cavity. 


RESULTS 


We have recently observed 10 cases dem- 





onstrating this finding. Exposures were in 
the 100 kilovoltage range, utilizing either a 
stationary or moving grid. Employing a 
lower (70) or higher (120) kilovoltage did 
nof "significantly lead to image enhance- 


Fic. 1. (/4 and B) Tomogram of a 64 year old female 
with metastatic carcinoma of the cervix demon- 
strating a large left pleural effusion and epicardial 

` fat line indicated by arrows ( 1 ). Also note the left 
hemidiaphragm outlined by its extraperitoneal fat 


layer (1). 


* Radiologist, Medical Center of Central Georgia, Macon, Georgia. 
T Professor of Radiology, Emory University School of Medicine and Grady Memorial Hospital, Atlanta, Georgia. 
t Professor and Chairman, Department of Radiology, Emory University School of Medicine and Grady Memorial Hospital, Atlanta, 


Georgia. 
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TasrEI 
SUMMARY OF CASES 
————— — es =e 2 -=o ; ED DS — à = = 
Case Age Sex Clinical Diagnosis 
1. AG 64 F Metastatic squamous cell carcinoma (Fig. 1, 4 and B) 
2. MA 2 F Metastatic lung carcinoma 
3. EJ 84 F Metastatic breast carcinoma 
4. CF 67 F Metastatic breast carcinoma 
5. HC 68 M Chronic congestive heart failure (Fig. 2, 4 and B) 
6. DC 64 M Chronic congestive heart failure, cardiomyopathy 
7. EB 45 F Chronic renal failure 
8. JB 59 F Renal failure, pulmonary emboli 
9. WR 52 M Postoperative coronary artery bypass graft 
10. RP 78 M Pneumonia, empyema (Fig. 3, 4 and B) 





ment. However, overpenetrated films, as 
well as tomograms, improved visualization 
of the fat line in several cases. These latter 
methods are recommended for question- 
able cases and might be attempted even 
though the fat line is not seen on routine 
roentgenograms. 


^5 


Table 1 gives a summary of the 10 cases. 
As can be seen, the causes of the effusions 
were various. Four effusions were due to 
metastatic carcinoma (Fig. 1, 4 and B), 
and 4 secondary to chronic fluid overload. 
'Two were found in association with chronic 
congestive heart failure and 2 in association 





Fic. 2. (4 and B) Spot roentgenogram taken at fluoroscopy of a 68 year old male in chronic congestive heart 
failure showing left pleural effusion and epicardial fat line ( 1 ) demonstrating cardiomegaly. Left hemi- 
diaphragm position again indicated by its fat line ( 1 ). 
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Fic. 3. (4 and B) Plain roentgenogram of a 78 year 
old male with pneumonia and empyema. Notice 
shift of heart to left secondary to pulmonary vol- 
ume loss as indicated by epicardial fat line (A). 


with renal failure (Fig. 2, Æ and B). One 
occurred postoperatively following thora- 
cotomy and 1 was associated with pneu- 
monia and empyema (Fig. 3, Æ and B). Not 
only are the cardiac size and position well 
demonstrated, but in several of our cases 
the position of the diaphragm is visible be- 
cause of a layer of extraperitoneal fat on its 
undersurface! (Fig. 1; and 2). 


DISCUSSION 


Demonstration of the epicardial fat layer 
in pleural effusions is of significance in sev- 
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eral respects. First, it enables one to de- 
termine cardiac size when the left cardiac 
margin is obscured by a large pleural effu- 
sion. Heart size is important in determining 
the etiology of the fluid. In states of fluid 
imbalance such as cardiac or renal failure, 
the heart would be expected to be increased 
in size, whereas in many other conditions 
leading to effusion cardiac size would be 
expected to be normal. Furthermore, car- 
diac and diaphragmatic positions are im- 
portant in determining the presence or 
absence of an associated pulmonary volume 
loss. 


SUMMARY 


Determination of cardiac size, cardiac 
displacement or both in association with 
left pleural effusion can be accomplished 
with the aid of the epicardial fat line. 

As this is visible probably rather com- 
monly, radiologists should be aware of this 
phenomenon as a valuable method in the 
differential diagnosis and over-all clinical 
assessment and management of patients. 


H. Stephen Weens, M.D. 

Department of Radiology 

Emory University School of Medicine 
and Grady Memorial Hospital 

80 Butler Street, S.E. 

Atlanta, Georgia 30303 
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FURTHER OBSERVATIONS ON THE LUNG 
PATCH TECHNIQUE* 


WITH ANALYSIS OF THE FIRST 50 CASES 


By RONALD L. McCARTNEY, M.D. 


LOMA LINDA, CALIFORNIA 


FE initial description of our technique 
of lung patch following percutaneous 
pulmonary biopsy of necessity contained 
considerable detail of the preliminary ani- 
mal work.! When this work was first pre- 
sented, 25 patients had been biopsied with 
the patch technique without immediate 
pneumothorax or other complications. An 
additional 25 cases are now reported, and 
the group of 5o cases is analyzed in detail 
(Table 1). Some pertinent clinical observa- 
tions not previously appreciated are pre- 
sented. 


MATERIAL 


Most of the patients referred for percu- 
taneous pulmonary biopsy fall into 5 cate- 
gories: 

I. Patients with obvious chest lesions, 
probably primary malignancies, with nega- 
tive work-up (bronchoscopy, bronchial 
washings, sputum cytology, mediastinos- 
copy etc.). Most of these would be candi- 
dates for radiotherapy; some are surgical 
candidates. 

2. Patients with obvious pulmonary me- 
tastasis of unknown origin in whom work- 
ups fail to identify the site of origin. 

3. Patients with multiple known pri- 
maries in whom the tissue diagnosis is the 
determining factor in selecting a chemo- 
therapeutic regimen. 

4. Patients with apparently arrested or 
cured malignancy who years later are found 
to have pulmonary nodules. 

5. A mixed group with slowly resolving 
pneumonic-type infiltrates or pulmonary 
abnormalities thought to be acutely inflam- 
matory. Precise diagnosis in this latter 
group is elusive, and initial medical treat- 
ment has failed. 


RESULTS 


Table 1 presents the findings on the first 
5o blood patched lung biopsy cases for 
which complete records were available. No 
significant hemoptysis, pneumothorax, nor 
pulmonary hemorrhage occurred. Three pa- 
tients produced a small amount of blood- 
tinged sputum in the first few hours after 
biopsy. Four patients had significant pneu- 
mothoraces, 2 complete and 2 large enough 
to produce some respiratory distress. Chest 
tubes were placed in 3, and 1 was operated 
for removal of the biopsicd nodule the day 
of the collapse. 

An immediate complete pneumothorax 
occurred following needle passage anteri- 
orly through an upper lobe bulla to a lesion 
not easily reached from a posterior ap- 
proach because of the interposed scapula 
(C.A.). A second complete pneumothorax 
resulted from needle violation of the pleura 
distal to a lesion (C.R.). A large pneumo- 
thorax requiring a tube occurred after the 
biopsy needle crossed the major fissure dis- 
tal to the biopsied nodule (S.M.). The 
fourth.large pneumothorax resulted from 
the biopsy needle crossing the minor fis- 
sure (D.C.). This last patient had no im- 
mediate pneumothorax, but a marginal one 
was present the second day and a large one 
was seen on the third day. Surgery on the 
third day for removal of the nodule re- 
vealed a competent blood patch proximal 
to the lesion. Distal to the lesion, the 
biopsy needle had crossed the upper lobe 
pleura adjoining the minor fissure and en- 
tered the middle lobe. This case confirmed 
our suspicion that violations of the pleura 
distal to the blood patch were responsible 
for the pneumothoraces we had been seeing 
and also accounted for the larger number of 


* From the Department of Radiology, Loma Linda University Medical Center, Loma Linda, California. 
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ANALYSIS OF 50 CASES 











Age 

Patient and 
Sex 

M.P. 459 
S.W. #1 650 
S.W. $2 650 
A.H. 68 9 
S.M. 709 
M.G. 649 
C.B. 59c 
J.B. 459 
RS. 52g 
E.P. 679 
A.D. 68 9 
J.D. #1 soc 
J.D. #2 soe 
P.B. 738 
S.C. 789 
I.W. 679 
W.G. 70g 
L.B. #1 53g 
L.B. #2  $3c 
J.S. $79 
R.W. 29 F 
O.S. 669 
C.R. 70g 
ES. | 62¢ 
M.B. . 63¢ 
M.B. 630" 
D.D. 64.7 
T.M. 690 
R.I. 639 
C.A. 58g 
D.A. 619 
E.O. 69 c 
E.I. 739 
S.M. $39 
M. 819 
AU. ` 489 
I.M. 64.9 
L.H. 62g 
L.G. 58g 
S.C. Ag 
T.S. 428 
D.C.* 308 
S.G.* 549 
D.H.* 369 


e Lesion 


Location proach 


LLL 
RLL 
LUL 
RUL 
RUL 
RML 
.LUL 
Diffuse 
LUL 
LUL 
RLL 


LUL: 
LUL 
RLL 
RUL 
LLL 
RML 


LLL 
LLL 
RLL 
LUL 
LUL 
LUL 
RUL 
RUL 
RUL 
RUL 
RML 
RLL 
LUL 


RUL 
LLL 
RLL 
LUL 
RLL 
LLL 
RLL 
RUL 
RLL 
RLL 
LUL 


RUL 


RUL 
RLL 


Ap- 


Post 
Ant 
Post 
Post 
Post 
Post 
Ant 
Post 
Ant 
Post 
Lat 


Ant 
Ant 
Post 
Ant 
Ant 
Ant 


Lat 
Lat 
Post 
Post 
Post 
Ant 
Post 
Post 
Ant 
Post 
Post 
Ant 
Ant 


Post 
Ant 
Ant 
Post 
Post 
Ant 
Ant 


Post . 


Ant 
Ant 
Post 











Procedure 
Distal Pleura Treat- 
or Fissure Im- Des ihent 
Crossed medi- layed 
aye 
ate 
? No No None 
No No No None 
No No No None 
No No No None 
No No No None 
Poss. MajorF No No None 
No No No None 
No No No None 
No No No None 
? No No None 
No Yes No None 
No No No None 
No No No None 
Yes Yes Yes None 
? No No None 
Prob Yes No None 
Yes Yes No None 
No No No None 
No No No None 
No No No None 
Yes No No None 
No No No None 
Yes Yes Yes  Chesttube 
Yes No Yes None 
No No No None 
No No .No None 
No No Yes .None 
No No No None 
No No No None 
Yes Yes No Chest tube 
Yes No Yes None 
Yes No Yes None 
No No No None 
Yes Yes Yes Chest tube 
No No No None 
No No No None 
Poss No No None 
No No No None 
No No No None 
Poss No No None 
No No No None 
Yes No Yes Thora- 
cotomy 
Yes No No None 
No No No None 





* Three later cases are added. 


Comment 


Repeated 


Marginal—produced by 
Anes. needle 
Repeated 


Marginal 


Marginal 
Marginal—crossed minor 
fissure 

Repeated 


Violated posterior pleura 
Middle lobe only collapsed 


2nd biopsy 
Marginal 


Needle through bulla, 
complete 
Marginal 
Marginal 


Complete 


Nodule removed, large 
pneumo. needle, puncture 
distal to patch 














= 
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Fic. 1. The usual mechanism for producing iatrogenic 
pneumothorax: a hole in the visceral pleura. 


delayed pneumothoraces? as compared with 
the immediate." Of the 13 pneumothoraces, 
only these 4 were significant; the 9 marginal 
cases, either immediate or delayed, pro- 
duced no symptoms and quickly resolved 
spontaneously. 


DISCUSSION 


It will be noted that the significant fail- 
ures resulted from obvious technical errors 
and that most of the marginal pneumo- 
thoraces could be attributed to pleural 
violations distal to the blood patch and the 
biopsied lung area. Prior to the use of lung 
patch, our experience had been that pneu- 
mothorax occurred immediately or within 
the first hour after the procedure, if it oc- 
curred. Only occasionally did we see a de- 
layed onset pneumothorax. In the last ṣo 
cases, however, that impression has been 
reversed. Analysis of our material has 
pointed to lung fissures as a source of air 
leak. 

Figure 1 shows the mechanism for the 


usual iatrogenic pneumothorax, the needle 
hole in the visceral pleura. The usual post- - 
biopsy pneumothorax is produced in this 
way. Figure 2 shows how the blood patch 
prevents the usual type pneumothorax. To 
explain pneumothorax occurring after blood 
patch use required us to postulate two 
mechanisms: (1) blood patch failure due to 
resorption, clot lysis, etc.; or (2) some air 
leak other than the one patched. Our ani- 
mal work which demonstrated persistence 
of the patch for at least 1 week showed the 
first option to be very unlikely. 


ANALYSIS OF THE FAILED CASES 


Analysis of the failed cases revealed 
the following 4 ways that failure can occur 
(Table 11): 

(1) One of the most obvious ways of pro- 
ducing pneumothorax is using indiscrimi- 
nate anesthesia of the chest wall. We have 
avoided this by using a $ inch No. 25 Ga 
needle for superficial anesthesia and the 
Jelco patch. needle for deeper anesthesia, 
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| 


Needle tract | 
| 


Fic. 2, The hole in the visceral pleura may be sealed by injecting autogenous 
blood into the needle tract, preventing pneumothorax. 


the infiltration continuing until the tip is 
advanced across the pleural space and into 
the lung. However, 1 patient in this series 
had a chest wall so thin that the 3 inch 
needle reached the visceral pleura, and a 
marginal pneumothorax resulted before the 
Jelco needle was inserted. 

(2) Another obvious failure occurred 
when an anterolaterally-placed lesion was 
approached anteriorly through an interven- 
ing bulla. The posterior approach was de- 
clined because of difficulty in circumvent- 
ing the scapula. An immediate collapse en- 
sued as the Jelco needle was inserted into 
the bulla. In this case, the lung retracted 
from the Jelco needle so that a blood patch 
could not be applied. Even if we had been 
able to apply a patch, it is unlikely that it 
would have been effective, for pulmonary 
parenchyma or other tissue is needed to 


hold the blood patch (Fig. 3). 


(3-4) The majority of the failures were 
found to be related to Error 3, violations 
of a fissure distal to the lesion, or, in one 
case, Error 4, inadvertent advancement of 
the needle to the opposite pleural surface. 
Both of these types of mistake occur easily 
when the lesion is adjacent to a fissure, 
either proximally or distally, or when the 
lesion is close to the visceral pleura opposite 
the entry site (Fig. 4; and 5). We can seal 
the needle entry but not the pleural open- 
ing distal to the lesion. Review of the case 
failures confirmed the close proximity of the 
lesion to a fissure or the distal pleura. The 
complete pneumothorax occurring on the 
third day after biopsy came to thoracotomy 
for removal of the biopsied lesion the day 
of the collapse. At thoracotomy, it was seen 
that the biopsied lesion was on the anterior 
inferior aspect of the upper lobe adjacent 
to the minor fissure. The entry wound was 
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Taste II 
SUMMARY OF THE 6 FAILED CASES 

















Age 
Patient and 
Sex 


Distal Pleura 
or Fissure 
Crossed 


Lesion Ap- 
Location proach 


569 RLL Post Yes 


V.F. 

E.G. 439 RUL Post No 
J.K. 498 RUL Post No 
J.M. 798 RUL Post No 
O.D. 550 RLL Post No 
E.P. 569 RLL Post No 


Marginal= <10%, 
Complete= >75% 


identified, with the blood patch beneath 
it very effectively sealing the proximal 
needle tract. At least one site was obvious 
on the inferior aspect of the fissure, where 
the biopsy needle had crossed the ‘fissure 








Procedure 
Im- D Treat- Comment 
. De- ment 
medi- layed 
ate ^ 
No Yes None Marginal 
No No None Marginal pneumothorax 


5 days post treatment 
No No None 
No No None 
No No None 
No No None 





into the middle lobe, leaving an unsealed 
air leak. What then would cause the de- 
layed collapse? We believe the pleural sur- 
face opposing the unsealed opening acts as 
a flap valve, partly covering the opening 





Fic. 3. Needle insertions through blebs cannot be successfully patched 
because tissue is insufficient to hold the clotted blood. 
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Blood pateh 


Fic. 4. Needle insertion through distal visceral pleura cannot be patched; 
pneumothorax results even with effective proximal patch. 


Tho 4 / ee i3 g j | 


£—---Needle 





Fic. 5. Needle insertion across fissures distal to lesion cannot be patched; 
pneumothorax results despite effective proximal patch. 
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and preventing an immediate collapse as 
we had come to expect from holes in the 
visceral pleura. The negative intrapleural 
pressures are probably higher and more 
prolonged on the peripheral visceral surface 
than in the fissures. In the latter location, 
the expanding lung opposite the opening 
must partially seal it so that collapse is 
slower than if the opening was opposite 
the chest wall. 


CONCLUSION 


The result of these observations is that 
we now consider the location of the lesion 
in relation to the fissures as important a 
consideration as the chest wall and other 
factors when planning the needle approach. 
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We believe that this additional detail will 
make pneumothorax a completely avoid- 
able complication. 


Department of Radiology 
Loma Linda University Medical Center 
Loma Linda, California 92354 


The author wishes to thank Mrs. Carol 
Abrano for her help with the preparation of 
this manuscript. 
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A COMPARISON OF AN AIR GAP AND A GRID IN 
ROENTGENOGRAPHY OF THE CHEST* 


By E. DALE TROUT, B.S., D.Sc., JOHN P. KELLEY, B.S., and VAUGHN L. LARSON, B.S. 


CORVALLIS, OREGON 


HE use óf an air gap versus a grid finds 

its wayl into any discussion of roent- 
genographic! technique for the chest. In 
evaluation of the facilities being used in the 
coal miners’ pneumoconiosis study we have 
noted the fact that an air gap technique is, 
in some cases, being used. Of the 262 facili- 
ties submitting roentgenograms in the 
pneumoconiosis program under Public Law 
91-173, 6 facilities have indicated that they 
are using an air gap technique. Of the 6 
facilities, I is using a 5 inch air gap, I a 
6 inch air gap, I a7 inch air gap, and 3 are 
using an 8 inch air gap. One of the 6 facili- 
ties is using a 6 foot focal-film distance, 1 is 
using 7 feet, 3 are using 8 feet and 1 is 
using Io feet. It will be noted that there is 
little uniformity in the air gap space and 
the focal-film distance. 

In spite of the fact that such techniques 
are being used, there seems to be no defini- 
tive reference as to the variables that may 
be employed and their influence on the re- 
sulting roentgenogram. We reviewed 10 
references of which only 1 treated the sub- 
ject in depth. Most of the references cov- 
ered the subject in a single sentence or in a 
single short paragraph. Nowhere did we 
find any extensive description of all of the 
variables and results brought about by 
changes in these variables. 

Not many of the references had anything 
to say about the mechanism which results 
in increased contrast when an air gap is 
used. The increased contrast that occurs in 
the use of an air gap is the result of de- 
creased scattered radiation reaching the 
film plane. This, as we see it, 1s due to 2 
processes. A small part is due to the fact 
that the scattered radiation coming off at 
an acute angle to the incident beam may 


miss the film entirely as the film is moved 
away from the scattering object, z.e., the 
patient. The major effect is due to the fact 
that the scatter source is the patient and 
the scattered component of the useful beam 
which reaches the film is reduced by ab- 
sorption within the patient and by the 
rapid reduction of scattered intensity due 
to the inverse square law. The useful beam 
source is several feet from the film and as 
the film is moved away from the patient 
the reduction in intensity of the useful 
beam is not very great. The point at which 
scattered radiation is produced is within 
the patient and as the film is moved away 
from the patient the intensity of the scat- 
tered radiation falls very rapidly due to 
the inverse square law. This is a very com- 
plex situation wherein scattered radiation 
originating in the posterior portion of the 
chest will be attenuated by a great deal of 
tissue. Scattered radiation originating at 


the midplane of the patient is subject to 


less attenuation by the tissue, but by in- 
creased loss of intensity due to the inverse 
square law. Scattered radiation produced 
in the portion of the chest near the film will 
be reduced very little by attenuation in the 
tissue but will be reduced most rapidly by 
the inverse square law as the film is moved 
away from the patient. i 

In a previous presentation before this 
Society, we described a test phantom being 
used in the pneumoconiosis program, and 
the use of this test object enables us to 
study some of these variables and to assign 
some relative significance to them. 

About 75 per cent of the approved fa- 
cilities involved in the pneumoconiosis pro- 
gram are using grids with ratios of 6:1, 8:1 
and 10:1. A few are using 12:1 grids. 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 24- 


27, 1974. 


From the X-Ray Science and Engineering Laboratory, Oregon State University, Corvallis, Oregon. 
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DENSITY VS STEP NUMBER 


TEST OBJECT RADIOGRAPHS 


6ft (I8B3cm) FOCAL-FILM DISTANCE 


4-70kVp, No Grid, 27 mR 


3: *-100 kVp, 6:1 Grid, 37mR 
*-| [5 kVp, 8:1 Grid, 36mR 
*4 30 kVp, 10:1 Grid, 31 mR 
*-[5O0 kVp, 10:1 Grid, 30mR 


DENSITY 


0.5) 





STEP NUMBER 


906 9 8 7 . 6 





5 4 3 2 l 


Fic. 1. Density os. step number for constant contrast for 70 kVp, no grid; 100 kVp, 6.1 ratio grid; 115 kVp, 
8:1 ratio grid; and 130 kVp, 10:1 ratio grid. Also shown are data points for 150 kVp with 10:1 ratio grid. 


About 74 per cent of the grids used are of 
the 103 lines per inch type. The general 
tendency is to increase the kilovoltage as 
higher grid ratios are used. In our previous 
paper we demonstrated the kilovoltage that 
would maintain a constant contrast for 


techniques using no grid and 103 line grids 
of 6:1, 8:1 and 10:1 ratio. Some users of 
the high ratio grids are employing energies 
as high as 150 kVp. In Figure 1, we have 
plotted density of the various steps of the 
test phantom under conditions that pro- 
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GEOMETRY OF EXPERMENTAL SETUP 


72" 
(üB3cm) 


Tube Unit 


50" 





Holder front —— —; 








Cassette 












Cassette 
| (at O Air Gap) 


| 
| 
| 
| 








| 
| 
| 
| 





Fic. 2. Geometry of experimental set-up. 


vide the same contrast along with values for 
I50 kVp with a 10:1 grid. We thought it 
would be of interest to look at the relative 
contrast provided by grid techniques and 
air gap techniques along with the relative 
incident exposure to the patient. 


EQUIPMENT 


Details of experimental set-up used are 
shown in Figure 2. 

Of the approved facilities in the pneu- 
moconiosis program, 86 per cent are using 
single-phase equipment. Accordingly, the 
X-ray source used in our study was a single- 
phase, 2 pulse unit. Spot checks made with 
a 3 phase, 12 pulse unit indicated that the 
results would have been similar, although, 
as would be expected at any given kilo- 
voltage, the contrast was slightly lower 


with the 3 phase equipment. For all our 
work we used medium speed film and me- 
dium speed intensifying screens since these 
are called for under regulations set up for 
the National Institute for Occupational 
Safety and Health pneumoconiosis pro- 
gram. 


EXPERIMENTAL DATA 


Figure 3 shows the density for the steps 
of the test object using 100 kVp, a 6 foot 
focal-film distance with no grid, a 6:1 ratio, 
103 line grid and air gap spaces up to 12 
inches. As one increases the kilovoltage 
with higher grid ratios the contrast remains 
essentially constant when 8:1 grids are 
used at 115 kVp and 10:1 grids at 130 kVp. 
When 150 kVp is used with a 10:1 grid, the 
contrast is slightly less than that obtained 
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DENSITY VS STEP NUMBER 
TEST OBJECT RADIOGRAPHS 


100 KILOVOLTS (PEAK) 


6 ft (183cm) FOCAL- FILM DISTANCE 


STEP 5 DENSITY 1.0 
—— 6:1 Grid, 37 mR 


+ —- No Grid,NoAir Gap, |l mR 


» —35in(7.6cm) Air Gap, |6mR 
o~-—« Gin (15.2 cm) Air Gap, 22 mR 
»—-—«9 in (22.9 cm) Air Gap, 27 mR 
— --*|2 in (30.5cm) Air Gap, 32 mR 


> 
E 
o 
z 
ùj 
[ar 


STEP NUMBER 


10 9 8 7 6 





5 4 3 2 l 


Fic, 3. Density vs. step number; 100 kVp, 6 ft. focal-film distance with 6:1 grid, no grid 
or air gap, and air gaps of 3, 6, 9 and 12 inches. 


under the foregoing conditions, and asso- 
ciated with the reduced contrast is a slight 
increase in latitude. Generally, it can be 
said that comparable contrast can be had 
with air gaps in the higher density ranges, 
i.e., for the higher density portions of the 


roentgenogram. With thicker sections, 7.e., 
lower roentgenographic densities, the con- 
trast is not quite so great when an air gap 
technique is used. In general it can be said 
that comparable contrast can be obtained 
with both grids and air gaps. 
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DENSITY VS AIR GAP 
TEST OBJECT RADIOGRAPHS 
ICOKILOVOLTS (PEAK) 
6ft(I83cm)FOCAL-FILM DISTANCE 
3.5 STEP 5 DENSITY LO 
SIEP 
>~ l 
3.0 
^2 
2.5 s 
Ls 
23 
2.0} 
E 
2 e 
1.5] 3 4 | 
1.0 5 af 
ree eG 
0.5] ————— i (7 ] 
á o o v > 8 
A o " 9 ə 10 
o ip AR Sao 5 30 Cm. 
o 2 4 6 8 i0 12 in 


Fic. 4. Density vs. air gap space, 
6 ft. focal-film distance. 


If the density for various steps is plotted 
against the air gap space when a density of 
1.0 is maintained for step 5, as shown in 
Figure 4, it will be seen that the density 
changes very little in the thicker steps, but 
in the thinner steps, i.e, where higher 
roentgenographic densities are obtained, 
there is an increasing difference in contrast 
as the air gap space is increased from o to 6 
inches. Beyond 6 inches there is a much 
smaller increase in contrast as the air gap 
space is increased. This leads to the con- 
clusion that an air gap of 6 inches can be 
justified but there is a decreasing improve- 
ment in contrast for air gaps greater than 
6 inches. 

To further study the effect of changing 
the air gap space, measurements were taken 
using a Io foot distance to the face of the 
film holder. A thin wall ionization chamber 
was moved away from the face of the film 
holder behind step 5 of the test object. The 
decrease in intensity that would have been 
expected due to the inverse square law is 
plotted as the dashed line in Figure 5. The 
actual measured values when using 100 to 
150 kVp are shown by the solid line. It will 
be seen that as the air gap space is increased 
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the measured value falls much more rapidly 
than the calculated rate. It will also be seen 
that the beam intensity falls rapidly until 
a 6 inch air gap space 1s obtained and has a 
tendency to reach a plateau for air gap 
spaces greater than 6 inches. This indicates 
that contrast increases quite rapidly in the 
first 6 inches of air gap space. 


CONTRAST 


If the roentgenographic density is plotted 
against the thickness of the scattering me- 
dium, in this case the steps of the test ob- 
ject, one can extend the straight line por- 
tion of such a curve to the base line. The 
angle between this line and the base line 
can be used as a measure of contrast by 
taking the tangent of this angle. The result 
of such a determination for various air gap 
spaces and various grid ratios is shown in 
Table 1. The larger the number is, the 
greater the contrast. It will be seen, for 
example, that at 100 kVp the tangent for 
this angle using neither an air gap nor a 
grid is 0.88. Using a 6 inch air gap the con- 
trast is 1.12. A 9 inch air gap gives a con- 
trast of 1.19, and a 12 inch air gap 1.27. 
Using 100 kVp with the grids yields a con- 
trast of 1.24 for the 6:1 grid, 1.28 for the 









CALCULATED AND MEASURED RELATIVE EXPOSURE 
vs 
AIR GAP 


10 ft(305cm) FOCAL-FILM DISTANCE 
RELATIVE EXPOSURE WITH NO AIR GAP=100 


100 
INVERSE-SQUARE LAW (CALCULATED) 7 


- 
—— 
— 
~ 


> a — 
~ 
~ 
~ 
—— 


80 


60 





40 


RELATIVE EXPOSURE 


20 


AIR GAP 


12 in. 


Fic. c. Calculated and measured relative exposure 
vs. air gap space, 10 ft. focal-film distance. 
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Tase I 


RELATIVE CONTRAST* 
AIR GAPS AND GRIDS . 


6 ft. (183 cm.) Focal-film Distance 

















Air Gap—Inches (Centimeters) Grid Ratio 
kVp olo) 307.6) 6(15.2) 9(22.9)  12(3o.5) 6:1 8:1 1O:I 
Relative Contrast 
70 1.10 — — — — — — — 
100 0.88 0.98 1.12 1.19 1.27 1.24 1.28 1.32 
116 0.83 0.95 1.07 1.16 1.23. 1.20 1.25 1.30 
130 0.78 0.92 1.03 1.13 1.19 I.18 1.23 1.27 
150 0.76 o.88 0.99 1.07 I.13 I.II 1.14 1.17 





* Slope (tangent) of straight line portion of density vs. test object step number. 


8:1 grid and 1.32 for the 10:1 grid. In 
actual practice the kilovoltage is usually 
increased as the grid ratio is increased, and 
at 115 kVp the contrast is 1.25 for an 8:1 
grid and at 130 kVp the contrast for a 10:1 
ratio grid is 1.27. If a value of 150 kVp is 
used with a 10:1 ratio grid the contrast is 
reduced to 1.17. If 100 kVp is used with a 
6 inch air gap space the resulting contrast 
is 1.12 which is not so great as would be 
obtained with grids at lower kilovoltages, 
but not greatly different from the contrast 
obtained at 150 kVp with the grids. 


MAGNIFICATION 
As the air gap space is increased the 


images on the roentgenogram are magnified 
depending on the focal-film distance used 
and the depth of the image forming struc- 
ture in the chest. This results in a roent- 
genographic image that is not so sharp as 
that obtained without any air gap between 
the patient and the film. The use of an air 
gap with a 6 foot focal-film distance results 
in images less sharp than those obtained 
with no air gap. Magnification of images in 
the posterior portion of the chest will be 
greater than those in the anterior portion 
of the chest due to differences in part-film 
distance. As the focal-film distance is in- 
creased the magnification decreases. In 
Table 11 are shown the magnification fac- 


Taste II 


AIR GAP AND FOCAL-FILM DISTANCE US. MAGNIFICATION CALCULATED 
FOR IMAGE AT MID-PLANE OF 22 CM. CHEST 











Focal-film Distance 





Air Gap 6 ft. 8 ft. 1o ft. 12 ft. 14 ft. 
(183 cm.) (244 cm.) (305 cm.) (366 cm.) (427 cm.) 
Magnification 

o 1.09 1.07 1.05 1.04 1,04 

6 in. (15.2) cm.) 1.20 I.14 I.II 1.09 1.08 
7 in. (17.8 cm.) 1.22 1.16 1.12 1.10 1.08 
8 in. (20.3 cm.) 1.24 1.17 1.13 III 1.09 
9 in. (22.9 cm.) 1.26 1.19 1.14 1.12 1.10 
10 in. (25.4 cm.) 1.29 1.20 I.15 1.13 III 
II in. (27.9 cm.) 1.31 1.22 1.17 1.13 III 
12 in. (30.2 cm.) 1.33 1.23 1.18 1.14 1,12 
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Fic. 6. Chest roentgenograms at 6 ft. focal-film distance, no air gap; 70 kVp, no grid; 100 kVp, 
6:1 grid; 115 kVp, 8:1 grid; 130 kVp, 10:1 grid; 150 kVp, 10:1 grid. 


tors for images produced by a structure at 
the midplane of a 22 cm. chest. It will be 
seen that using a 6 foot no air gap tech- 
nique, the magnification factor is 1.09. If 
the 6 foot focal-film distance is retained 
and a 6 inch air gap is used the magnifica- 
tion factor will be 1.20 or a little more than 
twice that for roentgenography without an 
air gap. If a 10 foot focal-film distance is 
used with a 6 inch air gap the magnification 
factor will be 1.11, not greatly different 
from the image obtained with no air gap 
6 foot techniques. 

A series of roentgenograms of a 26 cm. 
patient was made at a 6 foot focal-film dis- 
tance using no grid or air gap and grids of 
6:1, 8:1 and 10:1 ratio. A second series of 
roentgenograms was made at a Io foot 
focal-film distance with an air gap of 6 
inches. These are shown in Figures 6 and 7. 


PATIENT EXPOSURE 


Any comparative study of roentgeno- 
graphic techniques must take into con- 
sideration the incident exposure to the pa- 





100 Vp 
IOftFFD 
Gin Air Gop 
2i 


tient. In Table 11 are shown the incident 
exposures in our laboratory for the various 
techniques described. The exposures were 
measured in air for roentgenograms of the 
26 cm. patient. For comparison it may be 
noted that the exposure using 100 kVp, a 
10 foot focal-film distance and a 6 inch air 
gap is equal to the exposure at 7o kVp, a 
6 foot focal-film distance with no grid and 
no air gap. By referring to Table 1 it will be 
seen that the contrast is about the same for 
the 2 techniques. 


CONCLUSIONS 


1. As a result of our study we feel that 
air gap techniques are very useful and can 
provide contrasts equal to those obtained 
with grids. 

2. An air gap technique using a 10 foot 
focal-film distance and a 6 inch air gap 
would seem to be a good compromise. 

3. Patient exposure with an air gap (in 
spite of the increased focal-skin distance) 
is comparable to a no grid, no air gap tech- 
nique and is less than that obtained for 








Fic. 7. Chest roentgenograms at 6 ft. focal-film distance, no air gap; 70 kVp, no grid or air gap; 
10 ft. focal-film distance with 6 inch air gap at 100, 115, 130 and 150 kVp. 
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'TABLz III 
| PATIENT EXPOSURE IN AIR FOR POSTEROANTERIOR CHEST ROENTGENOGRAMS 
Patient Thickness 26 cm. . 


103 Line Grids 














kVp Focal-film Distance Grid Air Gap Exposure mit 
70 6 ft. (183 cm.) None None 26 
100 6 ft. (183 cm.) 6:1 None . 37 
100 To ft. (305 cm.) None 6 in. (15.2 cm.) 26 
115 6 ft. (183 cm.) 8:1 None 36 
11s 10 ft. (305 cm.) None 6 in. (15.2 cm.) 25 
| 130 ' 6ft. (183 cm) 10:1 None 35 
| 130 10 ft. (305 dm.) None 6 in. (15.2 cm.) 22 
| 150 : 6 ft. (183 cm.) 10:1 None 33 
| 150 7 10 ft. (350 cm.) None 6 in. (15.2 cm.) 19 
| techniques using grids. 2. Cutan, J. E. Illustrated Guide to X-Ray 
4. The use of an air gap instead of a.grid Technics. J. B. Lippincott Company, Phila- 
delphia, 1972. 





requires less precise centering than is the 
case for grids where lateral centering must 
be quite good, especially for the higher ratio 
grids. 

5. The major disadvantage with the air 
gap technique is the additional space re- 
quired by the use of a longer focal-film dis- 
tance. We made some measurements and 
came to the conclusion .that a room pro- 
viding a distance of 114 feet is required 
when a simple film holder is used on the 
wall with a ro foot focal-film distance. In 
making this determination provision was 
made for a distance of 1 foot for draping the 
high voltage cables from the ceiling to the 
tube. 


E. Dale Trout, B.S., D.Sc. 

X-Ray Science and "Engineering Laboratory 
Oregon State University 

Corvallis, Oregon 97331 


The work on which this report is based was per- 
formed pursuant to Contract FDA 72-314 with The 
Bureau of Radiological Health, Food and Drug Ad- 
ministration and The National Institute for Occupa- 
tional Safety and Health, U.S. Public Health Ser- 
vice, Department of Health, Education and Welfare. 
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CONTACTS OF THE LEFT LUNG WITH 
THE MEDIASTINUM 


SOURCES OF DIAGNOSTIC ERROR 


By CHRISTIAN V. CIMMINO, M.D., F.F.R. 


FREDERICKSBURG, VIRGINIA 


ee of gross anatomy leads 
to knowledge of roentgen anatomy, 
which in turn leads to detection of roent- 
gen abnormality. A break in this chain can 
lead to serious error. 

The following terms for describing the 
roentgen anatomy of the mediastinum are 
suggested: //ne implies a roentgenologic 
contrast pattern of length with minimally 
detectable width; stipe implies greater 
width, but length still dominates the pat- 
tern; interface implies 2 areas of differing 
densities abutting on each other but neither 
dimension dominating. 

These contacts of the left lung with the 
mediastinum and their roentgenologic 
counterparts on frontal studies have been 
described’: 

1. Posterior mediastinal line: approxi- 
mation of left and right lung with inter- 
vening mediastinum, posterior to the 
esophagus and above the aortic arch; 

2. Inferior posterior mediastinal line: 
continuation of the same line below the 
aortic arch; 

3. Anterior mediastinal line: approxima- 
tion of left and right lung with intervening 
mediastinum anterior to the heart; 

4. Left pleuroesophageal stripe: contact 
of left lung with the left wall of the esoph- 
agus above and below the aortic arch; 

5. Left paraspinal interface: contact of 
left lung with the left paraspinal soft 
tissues; 

6. Left aortic interface: contact of left 
lung with the aortic arch (the roentgeno- 
logic “knuckle”) and with the descending 
thoracic aorta; 

7. Left subclavian artery interface (at 
its origin and proximal portion) with the 
left lung, and left subclavian artery stripe 
(when the cephalic and caudal borders of 


4 





the subclavian artery are visualized by 
contrasting lung as the artery pursues its 
course anterior to the apex on its way to the 
tubercle of the first rib); 

8. Interface between left lung and the 
left common carotid artery, and between 
left lung and an anomalously arising right 
subclavian artery. The identification of 
these structures can be suspected but re- 
quires arteriography. These structures 
make interfaces rather than stripes because 
their medial contours are not delineated by 
lung (Fig. 1). 

Two other contacts of the left lung with 
the mediastinum, not to be confused with 
abnormal tissue, may be seen in the medial 
aspect of the left pulmonary apex: (1) 
left paraspinal interface occasionally can be 
followed from its better known position be- 


mp 





Fro. 1. Lateral-most 3 arrows indicate the left sub- 
clavian artery in its course across the apex to the 
tubercle of the first rib. Medial-most 2 arrows in- 
dicate most likely the left common carotid artery, 
but confirmation would require angiozraphy. 


- 
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low the aortic arch, transsecting the aortic 
"knuckle," and merging into the medial 
soft parts of the apex (Fig. 2); (2) medias- 
tinal left lung interface anterior to the 
pulmonary artery commonly presents as a 
sharp or poorly defined roentgenologic in- 
terface, and may continue cephalad to 
transsect part or all of the aortic “knuckle,” 
merging into the medial soft parts of the 
apex (Fig. 3). When the radiologist be- 
comes accustomed to identifying these in- 
terfaces in the medial soft tissue of the left 
apex with their anatomic substrates, any 
departure from normal of contour or den- 
sity of the left paratracheal supra-aortic 
soft tissues at once becomes salient, and he 
runs less risk of missing early disease. 

In an effort to define the criteria for de- 
tecting malignant mediastinal lymph nodes, 
Blank and Castellino? investigated the 
normal roentgenologic patterns of the in- 
terface of the left lung with the left me- 
diastinum anterior to the pulmonary artery 
and aortic "knuckle." Identification of 
subtle changes from malignant lymph 





Fic. 2. The left paraspinal interface is demonstrated 
transsecting the aortic "knuckle," continuous with 
its better known position below the aortic arch. 
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Fic. 3. Mediastinal left lung interface anterior to the 
pulmonary artery continues cephalad, transsects 
the aortic "knuckle," and merges into the medial 
soft parts of the apex. 


nodes may require serial study. This inter- 
face falls into several major roentgenologic 
patterns which may vary according to the 
direction of the central ray and to the de- 





Fic. 4. Bedside anteroposterior study demonstrates 
a soft tissue interface (arrows) well to left of aortic 
arch, suggesting abnormal mediastinum in this 
patient with severe back pain. 
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Fic. 5. Teleroentgenogram done 2 weeks after Figure 
4 and during convalescence demonstrates the 
interface (arrows) in a more customary location. 
A supine anteroposterior study done at the same 
time for comparison with the previous study shows 
findings identical to those of Figure 4. A recent 
change in the mediastinum is thus excluded. 





Christian V. Cimmino 
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Fic. 7. “B” is continuous with “A” of Figure 6, and 
casts a sharp roentgenologic interface in those sub- 
jects in whom it is parallel to the incident ray. 
"B" corresponds to the lower-most arrow in 
Figure 5. 


gree of inspiration, and which are deter- 
mined by the pattern of “perpendicularity” 
to the incident ray: (1) no detectable inter- 
face, when the anatomic interface is not 
sufficiently parallel to the incident ray to 
cast a roentgenologic shadow; (2) an 
interface with a left lateral bulge con- 
fined to the level of the pulmonary artery; 
(3) a straight interface confined to the level 
of the pulmonary artery; (4) a straight 
interface at the level of the pulmonary 
artery, but which continues cephalad to 
overlie part or all of the aortic “knuckle.” 
This interface, as noted above, can extend 
even into the medial soft tissues of the 
apex, and must not be confused with the 
paraspinal interface or with the left di- 





<< 


Fic. 6. Border between left lung and heart (A), pre- 
sents as a sharp roentgenologic interface because 
it is perpendicular to the incident ray. 
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verging component of the anterior me- 
diastinal line, which also can transsect the 
aortic "knuckle" and extend into the me- 
dial soft tissues of the apex. This straight 
interface is usually medial to the lateral- 
most contour of the aortic “knuckle,” but 
occasionally is tangent thereto, and rarely, 
slightly lateral. The interface tangent or 
slightly lateral to the “knuckle” occurred 
in only 2 per cent of the normal material 
surveyed by Blank and Castellino.? Fail- 
ure to recognize that under certain tech- 
nical conditions this pattern of interface 
may normally occur considerably lateral to 
the "knuckle" may lead to serious diag- 
nostic error, but the presence of such tis- 
sue in a far lateral position raises the sus- 
picion of neoplasm, dissecting aneurysm or 
anomalous vessel.!:4 

Figure 4 is a supine anteroposterior bed- 





Fic. 8. "C" is continuous with “B” in Figure 7, and 
corresponds with the upper 2 arrows in Figure 5. 
The line drawn obliquely through “C” shows how, 
with sufficient geometric distortion of anterior 
structures in a corpulent subject in the antero- 
posterior projection, this interface can be pro- 
jected /atera/ to the aortic arch. 
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Fic. 9. "E" indicates the substrate for the left para- 
spinal interface above the aortic arch (see Figure 
2). "D" indicates the substrate for the interface 
between left lung and subclavian artery (see 
Figure 1). These 2 interfaces would not be expected 
in roentgenograms of this anatomic subject be- 
cause they are deficient in ‘‘perpendicularity.”’ 
Further, the origin of the left common carotid 
artery in this subject must have been from the 
innominate artery (anteromedial to the subclavian 
artery), and an interface with the left lung would 
thus not be expected at this level (see Figure 1). 
(This and the previous 3 figures have been adapted 
from Eycleshymer and Schoemaker: A Cross- 
Section Anatomy. Appleton-Century-Crofts, New 
York.) 


side study of the chest of a corpulent 7o 
year old man with severe hypertension and 
pain in the chest and back. The position of 
the mediastinal-left lung interface con- 
siderably lateral to the “knuckle” led to 
the suspicion of a dissecting aneurysm of 
the descending thoracic aorta, in view of 
the clinical setting. His precarious clinical 
state led to a decision for medical manage- 
ment without further diagnostic studies. 
A later supine anteroposterior bedside 


study during convalescence presented es- 
. 
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sentially the same findings, and a standard 
teleroentgenogram done at the same time 
disclosed findings identical to those of a 
standard study taken 1 month before the 
onset of his acute symptoms (Fig. 5); a dis- 
section was thus effectively excluded. 

Figures 6, 7, 8 and 9 offer a rational ex- 
planation for the: soft tissue-air interface 
lateral to the “knuckle.” The expected 
geometric distortion of the more anterior 
mediastinal structures was exaggerated by 
their increased distance from the film in 
this corpulent patient with a little scoliosis 
and by the limited target-film distance in- 
herent in the supine bedside study. 


SUMMARY 


The numerous contacts of the left lung 
with the mediastinum and its contents 
have characteristic roentgenologic counter- 
parts which must be recognized to avoid 
error of over- or under-diagnosis. 

In particular, the interface between: the 
left mediastinum and the lung anterior.to 
the pülmonary artery and the aortic arcli, 
when roentgenologically: present; is pro- 
jected medially to the aortic “knuckle,” 
tangent thereto. When this interface is 


Christian V. Cimmino 


Jury, 1975 


lateral to the “knuckle,” the possibility of 
excessive geometric distortion must be 
considered before the suspicion of an ab- 
normal mediastinum is raised. 


1701 Fall Hill Avenue 
Fredericksburg, Virginia 22401 
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MYCOPLASMA PNEUMONIA* 
. CLINICAL AND ROENTGENOGRAPHIC PATTERNS 


.By CHARLES E. PUTMAN, M.D.,f ANNE McB. CURTIS, M.D.,t 
JOSEPH F. SIMEONE, M.D.,§ and PAMELA JENSEN, M.D.|| 


NEW.HAVEN, CONNECTICUT 


| fi YCOPLASMA pneumonia may pre- 
sent in a variety of ways. A recent 
paper emphasizes these variations. One 
author has stated that the infiltrate is of 
a lobar segmental type,? while others have 
found the infiltrates to be mainly reticular 
or interstitial;»1420275,33 Some authors em- 
phasize bilateral lower lobe involvement,?° 
while others report unilateral infiltration in 
86 to go per cent of cases.” Pleural ef- 
fusion is considered rare,? but this has 
recently been reported in 6 of 29 adult 
cases, and in 6 of 6 pediatric cases.!? 
Because of these confusing reports and 
obvious discrepancies, we have recently 
evaluated retrospectively 100 consecutive 
cases of Mycoplasma pneumonia seen at the 
Yale-New Haven Hospitals over the past 
3 years. The study population consisted of 


both hospitalized and ambulatory patients. 


Sera for antimycoplasma antibodies were 
drawn when Mycoplasma pneumonia was 
suspected clinically. Titers were measured 
using the complement fixation technique 
described by Eng.? In all cases the diag- 
nosis of Mycoplasma pneumonia was made 
on the basis of clinical and roentgeno- 
graphic findings as well as a fourfold rise in 
titer of complement fixing antibody. 


ROENTGENOGRAPHIC AND 
CLINICAL ASPECTS 


Among 100 patients with Mycoplasma 
pneumonia we have observed 2 distinct 
groups of patients who together comprise 
76 per cent of the cases investigated. These 
2 groups presented with distinctly dif- 


ferent clinical and roentgenographic find- 
ings. They did not differ significantly as to 
age, race or sex (Table 1). 

Forty-eight patients presented with 
symptoms characteristic of an acute pneu- 
monic process: non-pleuritic chest pain, 
cough, myalgias, and fever. Chest roent- 
genograms showed segmental or lobar con- 
solidation with associated air bronchograms 
and, occasionally, atelectasis (Fig. 1). Uni- 
lateral involvement was noted in 31 cases. 
Pleural effusions, obvious on posteroante- 
rior roentgenograms, were present in 9 cases 
(Fig. 2). Four of these effusions were grossly 
hemorrhagic. Two patients underwent pul- 
monary angiography for diagnosis. Both 
angiograms were normal. Pulmonary func- 
tion was evaluated in 14 patients. Hypoxia 
with pO: of less than 75 mm. Hg was found 
in 4 patients. The associated pCO, was 
normal. All 14 had normal vital capacity 
and FEV, determinations. Patients treated 
with appropriate antibiotics (erythromy- 
cin, tetracycline) responded clinically and 
roentgenographically, clearing pulmonary 


TABLE I 


CLASSIFICATION OF CASES 








Num- Per Mean 


ber Cent Age Sex Race 


(48) 26 M20 W38 


Group I 48 
F28 B14 
Group II 28 (28) 36 M18 Wi2 
Fio B16., 
Group III 24 (24) 28 M13 Wi4— 


F13 Bi2— 





* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 


24-27, 1974. 


T Assistant Professor, Diagnostic Radiology and Internal Medicine, Yale University School of Medicine. 
1 Chief Resident, Diagnostic Radiology, Yale University School of Medicine. 

$ Resident, Diagnostic Radiology, Y ale University School of Medicine. 

|| Assistant Professor, Diagnostic Radiology, Yale University School of Medicine. 
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l'1G. 1. Chest roentgenogram showing 
upper lobe segmental consolidation. 


infiltrates within 5 to 14 days. Four pa- 
tients within this first group had systemic 
lupus erythematosus, 3 had sickle cell dis- 
ease, and 3 had Hodgkin's disease. The 
patients with sickle cell disease had com- 
plicated prolonged illnesses. 

A second group of 28 patients presented 
with symptoms of longer duration: malaise, 
lethargy, and a 1-4 week history of short- 
ness of breath. In contrast to the first 
group, these patients were usually afebrile 
and free from cough, myalgia, and chest 
pain. Chest roentgenograms showed bi- 
lateral diffuse reticulonodular infiltrates 
extending from the hila to the periphery 
with occasional Kerley B lines (Fig. 3; and 
4). None showed lobar or segmental con- 
solidation. Only 1 patient had a pleural ef- 
fusion. Pulmonary function was evaluated 
in Ig patients: hypoxia with pO» of less 
than 7; mm. Hg was found in 13 cases. 
Unlike the hypoxic patients in the first 
group, these patients also had an associ- 
ated low pCO». Sixteen of 19 had a de- 
creased vital capacity with normal FEV.. 
These abnormalities are consistent with 
either restrictive or diffusion defects or 
both together. Appropriate antibiotic ther- 
apy did not appear to affect the clinical 
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symptoms or the roentgenographic abnor- 
malities over a 2-4 week period. Ten pa- 
tients continued to have abnormal chest 
roentgenograms for 3 months following the 
acute episode of Mycoplasma pneumonia. 
Within this group of patients, 8 had sar- 
coidosis and 1 had Hodgkin's disease. 

The remaining 24 patients had such vari- 
able clinical and roentgenographic findings 
that specific categorization is not possible. 
Some presented with classic symptoms of 
pneumonia, while others presented with 
less specific complaints. Fifteen of these 24 
patients had normal chest roentgenograms; 
9 had roentgenograms demonstrating local 
or diffuse disease or both. Response to anti- 
biotics was variable. In effect, these pa- 
tients represent an overlap of the popula- 
tions of Group 1 and Group 11. 


DISCUSSION 


Our survey confirms the findings of many 
other authors: Mycoplasma | pneumonia 
may present with either segmental con- 
solidation or diffuse reticulonodular infil- 
tration? Upper lobe involvement occurs 
frequently enough that this finding by no 
means excludes Mycoplasma pneumonia 
from a differential diagnosis. Pleural ef- 
fusion is not an uncommon finding, and is 
more commonly associated with the pattern 
of lobar or segmental consolidation? Pa- 
tients with accepted autoimmune aberra- 
tions in our study, 4 with systemic lupus 








Fic. 2. Chest roentgenogram showing massive left 
pleural effusion which was grossly hemorrhagic. 
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erythematosus on steroids, and 3 with 
Hodgkin's disease, generally display lobar 
or segmental consolidation. One patient 
with Hodgkin's disease had the interstitial 
edematous pattern referred to by Jansson 
et al.” The 3 patients with sickle cell dis- 
ease had prolonged difficult courses, as has 
been reported by Shulman eż al? Al- 
though response to antibiotics is difficult to 
evaluate, as the disease may have a short 
course,” those patients in Group I treated 
with erythromycin or tetracycline seemed 
to have rapid improvement both clinically 
and roentgenographically, as noted by 
Kingston e£ al. In some instances, Myco- 
plasma pneumonia may be a protracted 
illness associated with markedly abnormal 
pulmonary function.??? Severity of disease 
does not correlate with level of antimyco- 
plasma antibody titers.**° 

The existence of 2 distinctive clinical 
and roentgenographic responses to infec- 
tion with Mycoplasma pneumoniae remains 
to be explained. The patients in Group i 
with indolent symptoms and reticulonodu- 
lar infiltrates presented a particularly con- 
fusing clinical picture. Multiple diagnoses 
were considered: congestive heart failure, 
sarcoidosis, collagen vascular disease, hy- 
persensitivity pneumonitis, and even 
lymphangitic spread of tumor. This appar- 
ently modified response to Mycoplasma 
pneumoniae may be the result of underlying 
lung disease, previous exposure to Myco- 
plasma pneumoniae, or differing immune 
responses. 
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Fic. 3. Chest roentgenogram showing bilateral 
peripheral reticulonodular infiltrate. 


Mycoplasma Pneumonia 





Fic. 4. Chest roentgenogram showing bilateral dif- 
fuse reticulonodular infiltration extending from 
hila to periphery. 


The association of elevated antimyco- 
plasma antibodies and chronic lung disease 
has been investigated by several au- 
thors.^?*3! Lambert? found significantly 
elevated antimycoplasma antibody titers 
in patients with chronic bronchitis and ob- 
structive lung disease compared with nor- 
mal controls. However, the incidence of 
acute illness associated with rise in titers 
was very low. The chest roentgenograms 
of those patients with Mycoplasma pneu- 
monia, when described, demonstrated 
either no change, or increased parenchymal 
markings. No case of lobar or segmental 
consolidation is described. Of our 28 pa- 
tients with the reticulonodular pattern, 
8 had obvious underlying parenchymal 
lung disease in the form of sarcoidosis. In 
addition, 8 others had abnormalities of 
pulmonary function indicative of restrictive 
lung disease, diffusion defects, or a com- 
bination, both during acute illness and dur- 
ing prolonged convalescence. These func- 
tional abnormalities persisted, in some 
cases, beyond the return of the chest roent- 
genogram to normal limits. Berven? has 
demonstrated similar functional abnormali- 
ties in some cases far beyond the 3 month 
study period. That underlying paren- 
chymal disease, in this case sarcoidosis, 
may modify the roentgenographic appear- 
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ance is hardly surprising. Long term follow- 
up of patients in Group 11 not having sar- 
coidosis is needed to evaluate the possibil- 
ity of early underlying parenchymal dis- 
ease. 

A second explanation for differing roent- 
genographic and clinical response to Myco- 
plasma pneumoniae may be related to a 
history of previous exposure to the organ- 
ism. Chanock?* and Rifkind e 2/79 have 
demonstrated that the presence of antimy- 
coplasma antibody in titers of greater than 
I to 10 confers protection from illness but 
not infection, as shown by fourfold increase 
in antibody titer following challenge, posi- 
tive culture of throat specimens, and the 
absence of associated illness. There is one 
report of naturally acquired reinfection 
with Mycoplasma pneumoniae? but un- 
fortunately, no roentgenogram is described. 
To date, there is no good method of sero- 
logic detection of prior infection with 
Mycoplasma pneumoniae. Complement fix- 
ing antibody tends to disappear with time,” 
and thus the historical significance of a 
negative antimycoplasma antibody titer is 
not known. Other assays for Mycoplasma 
infection such as tetrazolium reduction in- 
hibition to measure growth inhibiting anti- 
body,” or hemagglutination inhibition’? 
may be of help i in this regard. The latter 
may be positive for 10 years.*! Pre-infec- 
tion antimycoplasma antibody titers are 
not, of course, available for either groups 
of our patients. In a susceptible popula- 
tion, with a high incidence of Mycoplasma 
infection, serologic evidence should be 
sought to evaluate the possibility that 
a modified clinical and roentgenographic 
response to Mycoplasma pneumoniae may 
be the result of an anamnestic reaction. 

A third possibility relates to the "role" of 
humoral and cellular immunity. Clyde and 
Bienenstock,® working with Syrian ham- 
sters, have shown that initial infection with 
Mycoplasma pneumoniae introduced intra- 
nasally produces a peribronchial infiltrate 
with numerous immunoglobulin staining 
cells. Rechallenge produces an infiltrate of 
similar distribution, but with immunoglobu- 
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lin negative small lymphocytes “reminis- 
cent of a delayed hypersensitivity re- 
sponse." In another paper," a similar sero- 
logic response was: induced with killed 
organisms given intraperitoneally, yet re- 
challenge with intranasal innoculation pro- 
duced clinical pneumonia. Other authors 
have reported that antimycoplasma de- 
fense mechanisms include “lymphokine” 
mediated macrophage  activation,:9!! a 
characteristic of delayed hypersensitivity. 
Eight of the patients in Group 1 had sar- 
coidosis and were shown to be anergic. 
Unfortunately, none of the other patients 
in Group 11 was evaluated in this regard. 
The manifestations of Mycoplasma pneu- 
monia in immunodeficiency states have 
been previously reported.!5 The relationship 
of anergy to the clinical and roentgeno- 
graphic expressions of Mycoplasma pneu- 
monia warrants a further investigation. 

Mycoplasma pneumonia provides a 
unique example of an infectious disease in 
which autoantibody directed against lung 
tissue appears early in convalescence. Like- 
wise, false positive serological tests for 
syphilis, cold hemagglutinins, and agglutin- 
ins for a serologically distinct streptococcus 
have been demonstrated in some phase of 
active infection.” It is quite conceivable 
that Mycoplasma pneumoniae possesses 
special immunological problems for certain 
hosts. The variability of the pulmonary 
infiltrates may be the result of antigen- 
antibody reaction in areas of the lung ad- 
jacent to the bronchial tree, whereas the 
organisms themselves have been located 
primarily in the bronchial epithelium.” It 
is conceivable that a few infected individ- 
uals may develop a hypersensitivity reac- 
tion to a modified tissue product, possibly 
of pulmonary origin. The roentgenographic 
response of patients in Group n to Myco- 
plasma pneumoniae may not be a manifes- 
tation of infection with the organism, but 
rather an altered host response to some 
form of antigenic stimulus. 


SUMMARY 
Our study of 100 patients with Myco- 
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plasma pneumonia has confirmed the find- 
ings of many other authors. 

Mycoplasma pneumonia may involve 
upper as well as lower lobes, may be uni- 
lateral or bilateral, may be associated with 
pleural effusions, and may appear roent- 
genographically as segmental consolidation 
or diffuse reticulonodular infiltrates. 

In addition, we have noted 2 distinct 
clinico-roentgenographic syndromes: symp- 
toms suggestive of acute bacterial pneu- 
monia are associated with the lobar seg- 
mental pattern, while non-specific symp- 
toms accompanied by dyspnea are associ- 
ated with the reticulonodular pattern. 

The existence of underlying parenchymal 
lung disease, history of previous infection, 
and differing immune defenses are dis- 
cussed as factors which may be involved in 
apparently different responses to the same 
infectious agent. 

More sensitive serologic and culture 
methods are needed for further investiga- 
tion of these syndromes. 


Charles E. Putman, M.D. 
Department of Radiology 

789 Howard Avenue 

New Haven, Connecticut 06504 
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STERNAL ANOMALIES AND CONGENITAL 
HEART DISEASE* 


By R. F. LEES, M.B., B.S., and W. J. H. CALDICOTT, M.B., B.S., M.R.A.C.R. 
NORTH ADELAIDE, SOUTH AUSTRALIA 


HE association of congenital heart dis- 

ease and premature fusion of sternal 
segments is well recognized. However, the 
incidence of sternal fusion anomalies in the 
general population, and the significance of 
a chance finding of such an anomaly in rela- 
tion to congenital heart disease are not 
known and were the subject of the present 
investigation. 

Of 1,915 children who had consecutive 
chest roentgenograms at the Adelaide Chil- 
dren's Hospital for various reasons, 135 had 
anomalies of sternal fusion, and 1 in 5 of 
these had proved congenital heart disease. 
A by-product of the study was the finding 
that double manubrial ossification centers, 
known to occur in mongols, is a common 
condition, but only a few of those found by 
chance proved to be mongols. 


ANATOMY 


The sternum develops in cartilage from 
mesoderm; by the ninth intra-uterine week 
the cartilage model has assumed its defini- 
tive shape and is continuous with the costal 
cartilages laterally, but lacks segmentation.” 
The manubrium ossifies from 1 or occa- 
sionally 2 centers during the fifth intra- 
uterine month. When there are 2 centers, 
they are seen to lie one above the other in 
the lateral roentgenogram (Fig. 1). 

The 4 segments for the body of the 
sternum develop separately; each may be 
represented by either 1 or 2 ossification 
centers, lying side by side (Fig. 2; and 3). 
The uppermost body center commences to 
ossify during the fifth or sixth intra-uterine 
month and the others ossify in sequence 
from above downwards with the fourth 
center appearing during the first vear after 
birth. The xiphisternum does not ossify be- 





Fic. 1. Double manubrial ossification center. 


* Presented at the 24th Annual Scientific General Meeting, Royal Australasian College of Radiologists, Sydney, Australia, September 
30-October 6, 1973. 
From the Department of Radiology, Adelaide Children’s Hospital, Inc., North Adelaide, South Australia. 
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CENTRES OF OSSIFICATION 
OF STERNUM 


MS joint fuses in a 
— minorily of adults 
cenlres of ossification 
may be single or double 


—fuses 16 years fo 
(side by side) 


early adult life 


— fuses in late childhood 


fo puberly 


cenlre appears - “fuses in early childhood 
first year of life 


slerno ziphislernal jomf 
fuses in adulthood 





centre appears affer 
3 years 
(may never appear) 


Fic. 2. Centers of ossification of sternum. 


fore the third year and may remain carti- 
laginous throughout life. Fusion between 
the 4 body ossification centers occurs in the 
opposite sequence to their appearance, 
namely from below upward, beginning in 
early childhood, and is completed by early 
adult life. The xiphisternal and manubrio- 
sternal joints fuse in only a minority of 
adults. 


MATERIAL AND METHOD 


The films of 1,991 different children who 
had consecutive chest roentgenograms for 
various reasons at the Adelaide Children's 
Hospital during the first 3 months of 1972, 


were re-examined to detect anomalies of 


sternal and manubrial ossification. The 
children were of all ages up to 14 years. 
Seventy-six examinations had to be re- 
jected either because they did not include 
a lateral film of the sternum, or the defini- 
tion of sternal anatomy was inadequate. 
This resulted in 1,915 films which were 
examined for both anomalies of sternal fu- 
sion and multiple manubrial ossification 
centers. The case records of each child in 
which one of the above anomalies was 
found were searched for reference to con- 
genital heart disease, in the case of sternal 
anomalies, and any other congenital anom- 
aly in the case of multiple manubrial ossi- 
fication centers. 

A separate group of 88 children with 
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known congenital heart disease was ran- 
domly selected from the files of the Cardiac 
Clinic of the Adelaide Children’s Hospital, 
and their roentgenograms were examined 
for premature fusion of sternal segments. 


RESULTS 


Three patterns of premature fusion of 
sternal segments were identified: 


1. The 4 sternal segments were com- 
pletely fused at the time of examina- 
tion (Fig. 4) 

Premature fusion of segments in the 
usual order (from below upward) 
(Fig. 5) 


Premature fusion in an abnormal or- 


to 


wo 





Fic. 3. A normal sternum showing both double and 
single ossification centers. 
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der (upper or middle segments fusing 
before lower ones) (Fig. 6) 


PREMATURE STERNAL FUSION 


One hundred and thirty-five of the 1,915 
(7 per cent) children studied had prema- 
turely fused sternal segments of one of the 
types mentioned above. Review of the case 
records of these patients showed that 24 
now have proved congenital heart disease 
and that 2 others, who had not been ex- 





Fic. 4. A completely fused sternum. The xiphister- 
num remains unfused. 
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Fic. 5. Premature fusion of sternal segments occur- 
ring from below in an infant. The second and third 
ossification centers do not normally fuse until late 
childhood or puberty. 


tensively investigated, have cardiac mur- 
murs, and 1 of these had electrocardio- 
graphic and radiographic abnormalities 
which also suggest heart disease. The inci- 
dence of association of congenital heart dis- 
ease did not vary among the 3 patterns of 
abnormal sternal fusion. Ventricular septal 
defect (V.S.D.) was the commonest asso- 
ciated cardiac lesion (Table r). 

In the group of 88 children with known 





Fic. 6. Premature fusion of sternal segments from 
above. The first and second sternal ossification 
centers normally fuse in the late teens or early 
adult life. 


congenital heart disease, 17 (19.3 per cent) 
had prematurely fused segments. Again, 
V.S.D. was the most Vr cardiac lesion 
noted in these 17 cases (Table i1). 

Multiple manubrial ossification centers 
were found in 118 of the 1,915 children (6.5 
per cent). All patients had 2 ossification 
centers except for 1, in which 3 were pres- 
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ent. These patients had a wide spectrum of 
other anomalies but only 4 were mongols 


(Table 11). 


DISCUSSION 


In 1956, Monet et a/5 reported a case of 
premature fusion of the sternal segments in 
a child with congenital heart disease. Two 
years later, Currarino and Silverman? pub- 
lished a series of isolated examples of the 
same association. Since then further iso- 
lated examples have been reported," and 
recently reviews of sternal anomalies in 
groups of children with known congenital 
cardiac disease have been published.?? 
Previous papers have given no incidence of 
the occurrence of abnormalities of fusion of 
sternal segments in the general pediatric 
population, or expressed the significance 
of such a chance finding. Our study of a 
hospital population of children up to the 
age of 14 years has shown a 7 per cent inci- 
cidence of sternal fusion abnorma; 
Furthermore, just less than 1 in § of these 
was associated with congenital heart dis- 
ease. The potential ability to predict pre- 
viously unrecognized congenital heart dis- 
ease as a result of an isolated finding of 
sternal fusion anomalies and the relatively 
high incidence of these anomalies in the 
general pediatric population may be of 
practical importance. 

Recently, White ef al? have reviewed 
11g children with known congenital heart 
disease and found a £9 per cent incidence of 
associated premature fusion of the sternal 


TABLE I 


TYPES OF CONGENITAL HEART DISEASE ASSOCIATED 
WITH STERNAL FUSION ANOMALIES 


Ventricular Septal Defects — 1, 


» 
Patent Ductus Arteriosus 5 
Conduction Defects 2 
Corrected ‘Transposition I 
Atrial Septal Defect I 
Complex Anomalies 2 


24 out of 135 sternal 
abnormalities 


p 





~ 
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Taste II 


MULTIPLICITY OF OSSIFICATION IN VARIOUS TYPES 
OF CONGENITAL HEART DISEASE 








Ventricular Septal Defects 5 

Pulmonary Stenosis ` 3 

Patent Ductus Arteriosus 2 

Tetralogy of Fallot 2 

Aortic Stenosis 2 

Atrial Septal Defect I 

Cushion Defect I 

Dextroversion I 

17; out of 88 known 

congenital 
heart disease 





body segments. Our population of patients 
with congenital heart disease was also small 
(88 patients), but only showed a 17 per cent 
incidence of sternal anomalies. 


CONCLUSION 


Many types of congenital heart disease 
were associated with sternal fusion anom- 
alies but ventricular septal defect was the 
most common (Table 1). This is in agree- 
ment with the findings of Fischer ef 2/5 in 
their group of acyanotic children and 
adolescents. 

Multiple manubrial ossification centers 
were less common (6.5 per cent) than sug- 
gested by Horns and O'Loughlin' (15 per 
cent), and Currarino and Swanson’ (20 per 
cent), but these latter reports related to 
groups of children under the age of 5 years, 
whereas ours ranged up to 14 years of age. 
Our patients with manubrial segmentation 
had a wide spectrum of other anomalies, 
but only 4 were mongols (Table mz). Al- 
though duplication of the manubrial center 
occurs frequently in mongolism, the inci- 
dence of mongolism among children found 
by chance to have multiple manubrial ossi- 
fication centers is low. 


R. F. Lees, M.B., B.S. 
Department of Radiology 
Adelaide Children’s Hospital, Inc. 
72 King William Road 

North Adelaide 

South Australia: 5006 
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Taste III 


MULTIPLE MANUBRIAL OSSIFICATION CENTERS 








Congenital Anomalies 19 ‘out of 118 with 
multiple ossifi- 


cation centers 





Mongols 4 
Spina Bifida 4 
Congenital Heart Disease 4 
Celiac Disease 2 
Tracheo-Esophageal Fistula 1 
Pierre Robin and Cleft Palate 1 
Mucoviscidosis I 
Thalassemia I 
Muscular Dystrophy 1 
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MECHANICAL DEVICES FOR 
ARTERIAL OCCLUSION 


By C. GIANTURCO, M.D.,* J. H. ANDERSON, Pu.D.,f and S. WALLACE, M.D.1 


HOUSTON, TEXAS 


RANSCATHETER arterial emboliza- 

tion has had an increasing application 
in the control of bleeding of non-neoplastic 
origin; 7.e., gastrointestinal bleeding? *327.25 
traumatic renal and pelvic bleeding;??6 
hemoptysis? and epistaxis.?? This approach 
has also been utilized in the treatment 
of tumors!® and arteriovenous malforma- 
tion®™: 1:1720 of the central nervous system; 
bleeding gastrointestinal" and uterine neo- 
plasms;" and the preoperative and pallia- 
tive management of renal carcinomas. 1215 
The materials used for embolization include 
autologous tissue and clot, ?»?' clot aug- 
mented by thrombin, platelets,*^! etc., gel 
foam,? metallic and silastic spheres, ^ a 
variety of silicone preparations, *!? isobutyl- 
2-cyanoacrylate,? and radioactive parti- 
cles.! In the search for safer, more perma- 
nent, and easily injectable materials, two 
mechanical devices for the embolization of 
small and large arteries are described in 
this presentation. 


MATERIAL AND METHOD 


In view of the requirements created by 
different arterial diameters and the neces- 
sity for both central and peripheral occlu- 
sions, 2 types of mechanical occluding de- 
vices were formulated; cotton tails for 
smaller arteries; and wool coils for larger 
vessels. 


COTTON TAILS 


These emboli consist of 3 mm. segments 
of No. 19 gauge steel tubing to which are 
attached 8 strands of cotton threads, ; mm. 
in length (Fig. 1). 


A preshaped No. 6 French polyethylene 
catheter of uniform internal diameter with 
a non-tapered tip was introduced into the 
surgically exposed femoral artery of 10 
anesthetized dogs. Selective catheterization 
of the artery to be embolized was accom- 
plished. The catheter was then gently 
kinked approximately 10 cm. from the 
stopcock, obstructing reflux of blood. The 
cotton tails were impaled on the centrally 
tapered mandril of a No. 20 gauge Karras 
needle and inserted into the catheter 
through the opened stopcock. The mandril 
and then the needle were withdrawn leaving 
the embolus in place in the catheter. A 
syringe containing saline was attached and 
the lumen of the catheter was reopened by 
straightening the catheter. Saline was in- 
jected to push the cotton tail through the 
catheter into the artery (Fig. 2). The 
embolus was transported by the blood 
stream along the direction of greatest flow 
until it lodged in a small artery or at a 
bifurcation. This usually occurred when 





Fic. 1. The No. 19 gauge steel tubing is 3 mm. in 
length, and the cotton threads are 5 mm. in 
length. 


* Adjunct Professor in the Program in Radiology, Department of Radiology, The University of Texas System Cancer Center, M. D. 
Anderson Hospital and Tumor Institute. Texas Medical Center, Houston, Texas. 

T Assistant Physiologist and Assistant Professor of Radiology (Physiology) in the Department of Diagnostic Radiology, The Uni- 
versity of Texas System Cancer Center, M. D. Anderson Hospital and Tumor Institute, Texas Medical Center, Houston, Texas. 

ł Radiologist and Professor of Radiology, Department of Diagnostic Radiology, The University of Texas System Cancer Center, 
M. D. Anderson Hospital and Tumor Institute, Texas Medical Center, Houston, Texas. 


Supported by the George Alfred Cook Memorial Fund. 


428 








Vor. 124, No. 3 


Mechanical Devices for Arterial Occlusion 
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Fic. 2. Technique for embolization of cotton tail. 


the arterial diameter was 2 mm. or less. 


This technique has been employed in dogs 


to occlude branches of the coronary, renal, 
celiac and superior mesenteric arteries 


(Fig. 3). 
WOOL COILS 


These devices for the occlusion of larger 
arteries were constructed by attaching 4 
woolen strands, 3 cm. long, to a tightly 
coiled 5 cm. long segment of steel guidewire 
from which the central core had been re- 
moved (Fig. 4). 

A preshaped No. 7 French thinwall 


Teflon catheter with uniform inner diam- 
eter and non-tapered tip was introduced 
into the surgically exposed femoral artery 
of to anesthetized dogs. The arteries to be 
embolized were selectively catheterized. To 
facilitate passage through the Teflon cath- 
eter these steel coils with woolen tails were 
straightened by an introducer. The intro- 
ducer consisted of a fine wire mandril pro- 
truding from a long piece of No. 19 gauge 
steel tubing which fit inside the catheter 
and was long enough to deposit the coil near 
the terminal curve of the catheter. The coil 
was left within the catheter by withdrawing 
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Fic. 3. Embolization of cotton tails. 
(A) Canine renal arteries embolized with cotton 

tails. 
(B) Canine coronary artery embolized with 


cotton tail. 
Note the peripheral position. 


the mandril and the introducer. The coil 
was then pushed into the arterial lumen 
with a modified 0.045 inch guidewire. The 


C. Gianturco, J. H. Anderson and S. Wallace 





Jury, 1975 


wool coil formed an embolus of steel and 
wool at a point immediately distal to the 
catheter tip (Fig. 5). 

This device has been used to occlude 
canine superior mesenteric, renal, hepatic, 
splenic, carotid and iliac arteries (Fig. 6). 
Re-examination 2 weeks after the procedure 
revealed persistent occlusion. 


ILLUSTRATIVE CLINICAL CASE 


Preoperative occlusion of the renal artery 
was performed in a patient with a hyperne- 
phroma. This was accomplished with the use of 
wool coils. 

A mylar sheath catheter was introduced per- 
cutaneously into the right femoral artery of a 
45 year old male with a left hypernephroma. 
Through the mylar sheath a thinwall pre- 
formed, No. 7. French catheter of uniform 
inner diameter and non-tapered tip was passed 
with the assistance of a 0.045 inch guidewire. 
The left renal artery was selectively catheter- 
ized. Utilizing the procedure previously de- 
scribed, 4 coils were used to occlude the vessels 
supplying the majority of the neoplasm. The 
next day at the time of the left nephrectomy 
the surgeon commented about the ease of the 
operative procedure and the relative avascular- 
ity of the kidney and the neoplasm. The coils 
did not interfere with the ligation of the renal 
artery (Fig. 7). 


DISCUSSION 


An arterial bed can be obstructed from 
the periphery by occluding multiple small 
arteries or centrally by occluding a few 
larger arteries. The occlusion of small 
arteries by small emboli is more gradual 
and usually requires multiple injections. As 
the obstruction proceeds, the blood flow is 
gradually decreased. Rapid injection at 
that point may result in reflux of the emboli 
into territories at a distance from those in- 
tended. Central occlusion on the other 
hand requires larger and fewer emboli. This 
approach is more likely to result in col- 
lateral circulation to the vascular bed if 
given adequate time. 

At M. D. Anderson Hospital 25 patients 
with a variety of malignant neoplasms were 
treated by transcatheter arterial emboliza- 








Fic. 4. Wool coil. 
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A. The coiled wire segment, 3 cm. long. 

B. The coil with attached woolen strands 6 cm. long. 

C. The straightened wool coil within a clear plastic tube. 

D. The reformation of the wool coil, as it emerges from the catheter. 


tion. One group of 7 patients with neo- 
plasms was treated by arterial embolization 
to control bleeding which was refractory to 
more conservative management. These pa- 
tients were poor surgical candidates. Suc- 
cessful treatment of the immediate prob- 
lem of hemorrhage allowed time for defini- 
tive therapy for the primary disease. These 
included patients with lymphoma of the 
stomach, invasion of the sigmoid colon by 
an ovarian carcinoma, and choriocarci- 
noma of the uterus. 

'The majoritv of the patients, 18 of the 
25, had renal carcinomas and occlusion of 


the renal arteries was performed. In 9 of 
these patients occlusion was done pre- 
operatively to reduce tumor vascularity. 
By decreasing arterial supply the venous 
drainage was markedly diminished, tech- 
nically facilitating the nephrectomy. In 
the 9 patients with inoperable renal carci- 
noma, transcatheter arterial embolization 
was performed palliatively to reduce tumor 
bulk and to relieve symptoms of flank pain 
and hematuria. 

Autologous clot, subcutaneous tissue, 
5 mm. segments of stainless steel guide- 


wire, and Gel Foam were utilized as the 
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Fic. 5. Technique for embolization of wool coil. 


embolic materials. At times a combination 
of these materials was used. Autologous 
clot was of temporary duration, lasting days 
prior to lysis. Subcutaneous tissues have 
the natural disadvantage of limited supply. 
The wire segments alone were ineffective in 
that they seemed to come into equilibrium 
with the blood stream after a thin coat, 
presumably fibrin, formed about the metal. 
Gel Foam was employed most frequently 
to occlude the small as well as the large 


arteries. In a few of these patients a portion 
of the vascular supply was patent on fol- 
low-up arteriographic examination. All of 
these small particles run the risk of reflux 
from the embolized vessel as the vascular 
bed is occluded. This same problem would 
occur with the cotton tails. As the cotton 
tails are radiopaque, the site of the occlu- 
sion is obvious. The cotton portion of the 
embolus is effective as the nidus for occlu- 
sion. 
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Fic. 6. Embolization of wool coils. 


(4) Occlusion of a canine renal artery with a wool 
coil. 
(B) Specimen: 

(1) Wool coil in a canine renal artery. The oc- 
clusion is at the proximal portion of the 
renal artery. 

(2) Wool coil in the splenic artery specimen. 


D> 





The wool coils readily occlude the larger 
arteries just beyond the tip of the catheter. 
The use of a Teflon catheter has the disad- 
vantage associated with the more rigid and 
therefore more traumatic catheter material. 
In view of the non-tapered tip, the introduc- 
tion of the catheter is accomplished through 
a Mylar sheath. The great advantage of 
this device is the ability to place the 
embolus at the specific site desired. The 
last two hypernephromas were embolized 
successfully with the use of wool coils. 








Fic. 7. Embolization of renal carcinoma. 


A. Renal carcinoma of the left lower pole. 
B. Occlusion of the branches of the renal artery supplying the neoplasm. 
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SUMMARY 


'Two mechanical devices for the purpose 
of occluding vessels are presented. 

Cotton tails, small metallic segments 
with attached cotton threads, will effec- 
tively occlude small arteries of approxi- 
mately 2 mm. in diameter. 

Wool coils, 5 cm. segments of the outer 
portion of steel guidewires with attached 
wool strands, obstructed major vessels just 
beyond the tip of the catheter. 

The use of these devices has been in- 
vestigated in dogs and then applied clini- 
cally in the occlusion of renal arteries in 
patients with hypernephroma. 


Sidney Wallace, M.D. 

Department of Diagnostic Radiology 

The University of Texas System Cancer Center 
M. D. Anderson Hospital and Tumor Institute 
Texas Medical Center 
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CYSTIC ADENOMATOID MALFORMATION 
OF THE LUNG* 


MORPHOLOGIC ANALYSIS 


By MAJ JOHN E. MADEWELL, MC, USA, MAJ J. THOMAS STOCKER, USAF, MC,t 
and MAJ JACK M. KORSOWER, MC, USAS$ 


WASHINGTON, D.C. 


YSTIC adenomatoid malformation of 

the lung with its consequent, and at 
times severe, respiratory embarrassment is 
an important diagnosis in the pediatric age 
group. Thirty-one cases were analyzed at 
the Armed Forces Institute of Pathology 
for this study and of this group 15 had 
roentgenograms. The pathologic material 
or roentgenograms, or both, were reviewed 
in each case for better understanding of the 
roentgenographic patterns, gross and his- 
tologic morphology. 

Analysis is first approached by evaluating 
the over-all pattern and stressing the roent- 
genologic appearance with correlating mor- 
phology. Secondly, a close investigation is 
made of cyst wall structures by comparing 
the roentgenograms with their correspond- 
ing histologic fields. The roentgenographic 
patterns range from a homogeneous mass 
to a multicystic lesion, or a dominant cyst 
with a multicystic background (Table 1). 

The most common roentgenographic 
manifestation, present in 11 of 1 5 cases, is 
an expansile, multicystic pattern (Fig. 14), 
showing various sizes of cysts and causing 
mediastinal shift with pulmonary hernia- 
tion. It represents an accumulation of 
closely packed, interconnecting, adenoma- 
toid cysts with considerable variation in 
size and wall thickness as shown in the cut 
gross specimen (Fig. 12) and macrosection 
(Fig. 1C). Magnification of a thin wall 
(Fig. 1D) between 2 expanded cysts from 
the rectangular area (thick arrow) of the 


macrosection (Fig. 1C) shows delicate, non- 
expanded, intervening cysts interspersed 
with normal pulmonary parenchyma. The 
macrosection (Fig. 1C) also reveals the 
commonly present surrounding lung ate- 
lectasis (thin arrow) secondary to the ex- 
pansion of these cysts. 

The dominant cyst pattern (Fig. 2, Zand . 
B), present in 2 of 15 cases, is a unique pat- 
tern in that, although it represents the 
same basic underlying multicystic lesion, it 
contains I cyst expanding out of proportion 
to the surrounding cysts. This predominant 
expanded cyst restrains but does not com- 
pletely stop the expansion of other adjacent 
cysts. The latter, then being only partially 
expanded, are seen roentgenographically as 
a surrounding nonhomogeneous density 
(Fig. 24; arrows). A histologic field (Fig. 
2C) from this latter area shows small par- 
tially collapsed adenomatoid cysts. This 
pattern can be so prominent that it may 
cause confusion initially with congenital 
lobar emphysema, but the surrounding 


' TABLE I 


SPECTRUM OF ROENTGENOGRAPHIC PATTERNS 











(15 cases) 

Pattern Number Per Cent 
Multicystic lesion II 73.3 
Dominant cyst in multicystic 

background 2 13.3 
Solid homogeneous mass 2 13.3 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 


24-27, 1974. 
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n of thick to thin walls 
and ridges. This is the most common roentgenographic pattern in cystic adenomatoid malformation. Air 
fluid levels are present in the cysts and their expansion has caused mediastinal shift with herniation of the 
right lung to the left v/a the anterior mediastinum. (B) The sectioned gross specimen confirms the roentgen 
impression of an over-all expanded cystic area with multiple interconnecting cysts of various sizes separated 
by thick walls and ridges. (C) A macrosection of the expansile cystic area further confirms the variation in 
cyst size and wall thickness. The major portion of the lesion is composed of large epithelial lined cysts. The 
adjacent normal lung (thin arrow) is compressed by the expansile cysts. For explanation of the rectangular 
area (thick arrow) see D. (H&E X2.) (D) Magnification of the rectangular area (C) demonstrates a thin 
wall (between thin arrows) separating 2 cysts. It is lined by cuboidal epithelium with papillary folds (thick 
arrow). (H&E X 100.) 
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Fic. 2. (4) Dominant large cyst with nonhomo- 
geneous surroundings (arrows) representing 
adjacent, more compact, only partially ex- 
panded adenomatoid cysts. Note how the ex- 
pansion of the dominant cyst causes anterior 
pulmonary herniation and inversion of right 
hemidiaphragm. (B) The dominant large ade- 
nomatoid cyst is again shown in its anterior 
inferior location. The anterior mediastinal 
herniation is also appreciated as a retrosternal 
lucency. The comparison of the posteroanteri- 
or and lateral chest roentgenograms enhances 
awareness of the expansile character of these 
adenomatoid cysts and their consequent respi- 
ratory embarrassment. (C) Edge of the dom- 
inant cyst (thick arrows) with an underlying 
small partially collapsed adenomatoid cyst 
(thin arrows). The latter is lined by epithelium 
and surrounded by alveoli. (H&E X 110.) 


partially expanded, nonhomogeneous cystic 
areas (not present in congenital lobar 
emphysema) should be a deciding factor in 
the differential diagnosis. 

The solid homogeneous mass pattern 
(Fig. 3.7), present in 2 of 15 cases, is an 
interesting and unusual presentation of 
cystic adenomatoid malformation of the 


lung. It occurs when all the cysts happen to 
be filled with fluid at the time of roentgen 
examination (Fig. 3/7). The gross specimen 
from this case (Fig. 3B) confirms the basic 
cystic character of the lesion. /z vivo the 
visualized cvsts had been filled with fluid, 
thus explaining the over-all consolidated 
homogeneous appearance at the time of 





Fic. 3. (4) Homogeneous sharply marginated mass in the right upper lobe with no compression of adjacent 
lung or expansion. This patient had no respiratory distress because of the absence of significant expansion. 
(B) The cut gross specimen reveals several large cysts which were not seen roentgenographically, since 
they were filled with fluid and their bronchial communication had been occluded. The area adjacent to the 
wall of a larger cyst (rectangle) contains many nonexpanded adenomatoid cysts (see C). (C) Magnification 
of the rectangular area from B shows that the adjacent lung parenchyma contains fluid-filled small adeno- 
matoid cysts (arrows) among the alveoli, confirming the diagnosis of cystic adenomatoid malformation. 


(H&E X100.) 





Fic. 4. (4) Multicystic lucent lesion with expansion and mediastinal shift in a patient with mild respiratory 
distress. (B) Solid homogeneous mass with expansion and mediastinal shift with no lucent areas taken 10 
days after the presenting chest roentgenogram (4). This was due to superimposed infection of the cystic 
lucent areas. 
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Fic. 5. (4) A lucent expansile multicystic lesion with cysts of various sizes which features thick cyst walls and 
ridges (thick arrows) in areas of minimal expansion and thin walls (thin arrows) in areas of greatest expan- 
sion. The mediastinal shift and compressive atelectasis of the right lung again are secondary to the expan- 
sion. (B) The gross specimen shows the interconnecting multiple cysts with thick ridges and walls corre- 
sponding to the histologic field (C). (C) A thick wall which correlates with the gross and roentgenographic 
findings just described is demonstrated between adjacent cysts. The wall contains blood vessels, alveoli, 
foci of mucozenic cells (thick arrows) and minimally expanded interposed adenomatoid tissue (thin ar- 
rows). (H&E X77.) 


Vor. 124, No. 3 
roentgenography. A microscopic field (Fig. 
3C) from the wall of this fluid-filled cystic 
mass shows the retained fluid as well as 
numerous nonexpanded adenomatoid cysts. 
This case represents a solid mass pattern in 
a situation in which bronchial occlusion 
had prevented progressive expansion. The 
occlusion occurred early in the genesis of 
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Vic. 6. (4) Lucent expansile multicystic lesion with 
thin delicate cyst walls (thin arrows). The medi- 
astinal shift and partial compressive atelectas's of 
the left lung are secondary findings due to the ex- 
panding mass and are mainly responsible for the 
patient's respiratory distress. Note the secondary 
atelectasis of adjacent normal lung (thick arrows). 
(B) High magnification view through the thin 
delicate walls (between arrows) of these cysts. It is 
composed of a low columnar epithelial lining and 
minimal interstitial tissue. The area between the 


arrows corresponds to a thin wall seen on the 
roentgenogram (4, thin arrows). (H&E X200.) 


Cystic Adenomatoid Malformation of the Lung 









Fic. 7. (4) A supine chest roentgenogram with lucent 
multicystic areas with expansion, thick walls and 
ridges and mediastinal shift. No air fluid levels are 
demonstrated in this supine roentgenogram (but 
see B). (B) A left decubitus film in the same case 
now demonstrates air fluid levels. The fluid repre- 
sents a combination of secretions from mucogenic 
areas and retained secretions from other indige- 
nous sources. Note also the large variation in cyst 
size. 


this lesion before the classic air-filled, ex- 
panded, multicystic pattern could develop 
and cause clinical symptoms. The roent- 
genogram therefore demonstrates the bal- 
ance between early expansion and bronchial 
occlusion. It is also possible that an initially 
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Fic. 8. (4 and B) Multicystic expanding lucent lesion with one dominant cyst causing anterior herniation of 
the lung and inversion of right hemidiaphragm with ventilatory embarrassment and severe respiratory 
distress. Also noted is a small pneumothorax which is not a common finding in cystic adenomatoid mal- 
formation. 


solid homogeneous mass may subsequently 
be cleared of fluid and appear as a classic 
multicystic, expanding, air-filled pattern on 
follow-up roentgenograms. Conversely, the 
solid mass pattern (Fig. 4B) may also be a 
late sequela following initial presentation 
as a multicvstic lucent mass (Fig. 44). 
This may occur whenever a secondary in- 
fection is superimposed on the initial multi- 
cystic lesion with subsequent fluid accumu- 
lation and expansion. 

The 3 basic over-all gross and roentgeno- 
graphic patterns have been discussed. Now, 
a closer look at the wall structure is in 
order. Such walls show a complex compo- 
sition consisting of adenomatoid tissue and 
indigenous pulmonary parenchyma. These 
walls can be effectively studied in the roent- 
genologic-pathologic correlative findings in 
the case in Figure 54. The gross specimen 


Taste II 
CLINICAL PRESENTATION 


(30 cases) 





Presentation 





Number Per Cent 
Stillborn 5 16.7 
Respiratory distress 22 ARR 
No respiratory distress 3 10.0 


for this case (Fig. 5B) shows the thick 
walls of the interconnecting, multiple, ex- 
panded cysts. Microscopic section (Fig. 
5C) demonstrates 2 opposing expanded 
cysts with an intervening thick cyst wall 
containing minimally expanded adenoma- 
toid cysts (thin arrows) and indigenous 
pulmonary parenchyma. Thinner walls 
(Fig. 64, thin arrows) occur when cysts 
show greater expansion. Microscopically 
(Fig. 6B) these thinner walls show low 
columnar epithelium with minimal inter- 
vening interstitial tissue. In each case, of 
course, there may be a wide range of wall 
thickness and cvst size, and this variation 
is a fundamental feature of cvstic adenoma- 
toid malformation of the lung. 

Another interesting feature of cystic 
adenomatoid malformation 1s the presence 
of fluid within the cvsts. This fluid is due to 


Tase III 
AGE AT ONSET OF RESPIRATORY DISTRESS 


(22 cases) 





Age at Onset Number Per Cent 





ist day 15 68.2 
2nd-7th day I 4.5 
8th day and older 6 2753 


MOL. 194; NO»; 3 


a combination of secretions from mucogenic 
cells (Fig. 12) and retained indigenous 
fluid. Roentgenologically this is often dem- 
onstrated by the presence of air fluid levels 
(Fig. 7B). These were present roentgeno- 
graphically in only 4 of the 15 cases, but it 
is very common for the batholopist to de- 
tect fluid within these cysts. If the proper 
roentgenographic technique for demon- 
strating fluid (Fig. 7B) was used, then 
more cases would show air fluid levels. 
The clinical features of cystic adenoma- 
toid malformation are also of interest. Re- 
spiratory distress 1s the hallmark, but it 
may not always be present (Table 11). Note 
that there was no respiratory distress in 10 
per cent, while 73 per cent showed it, and 
17 per cent were stillborn. It occurs in 88 
per cent, therefore, if we exclude the still- 
born. This may be further analyzed with 
respect to the patient's age at the onset of 
resp ratory dis ress (Table m1). This re- 
veals a distinct and predominant group 
which clusters in the first day of life with 
the onset of respiratory distress at birth or 
within the first few hours. This group ac- 
counts for 68 per cent of the symptomatic 
patients and the patient is usually a surgi- 
cal emergency with significant mortality if 
left untreated. The respiratory distress is 
related to marked expansion of the ade- 
nomatoid cyst with secondary compromise 
in pulmonary ventilation. The roentgeno- 


TABLE IV 


DISTRIBUTION OF CYSTIC ADENOMATOID 
MALFORMATION 


(26 cases) 





Right Lung Left Lung 





14 12 
RUL—4 LLL—6 
RLL—4 LUL—3 
RML—1 


Combination—2 Left lung—lobe not speci- 
fied—3 
RLL & RML—1 
RLL & RUL—1 
Right lung—no lobe 
specified—3 
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Fic. 9. (4) Multicystic lucent lesion with only mini- 
mal expansion and mediastinal shift and therefore 
no symptomatic respiratory embarrassment. In 
time, further expansion may cause the patient to 
become symptomatic. (B) Again we confirm the 
presence of a multicystic lucent lesion with only 
minimal expansion. Note that there are no changes 
in the thoracic cage volume nor inversion of the 
diaphragm. 


grams in this group (Fig. 8, 4 and B) typi- 
cally demonstrate an expansile multicystic 
lesion with anterior mediastinal herniation 
and inversion of the diaphragm. The other 
infants in this group have the onset of re- 
spiratory distress later with a wide range of 
variation from 2 days to 7 weeks of age. 
The respiratory distress is usually not so 
acute as in the earlier group, but there are 
significant sequelae, such as progression of 
expansion or superimposed infection with 
respiratory compromise. These may also 
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Fic. 10. (4) “Solid” pattern of cystic adenomatoid malrormation is illustrated. Virtually all spaces except 
blood vessels are lined by cuboidal epithelium. Cartilage is not present in the walls of the larger bronchus- 
like cysts. (H&E X 50.) (B) Intermediate type pattern of cystic adenomatoid malformation is shown. Cysts 
lined by cuboidal to low columnar epithelium are distributed among normal sized to slightly distended 
respiratory bronchioles and alveoli. (H&E X 35.) (C) The wall separating two cysts is covered by cuboidal 
to low columnar epithelium in a smooth (thin arrow) to polypoid (thick arrow) configuration. The wall 
itself contains alveoli, blood vessels, and partially lined cysts. (H&E X 100.) (D) A high power view of the 
polypoid lining of C (thick arrow) shows the ciliated tall columnar epithelial cells. (H&E X 395.) 


warrant surgical intervention. 

No detectable respiratory distress oc- 
curred in 3 patients, and this 1s an unusual 
event. Each case was an incidental finding 
with 2 specific patterns. The first type 
with progressive expansion prevented by 
bronchial occlusion presented as a static 
homogeneous mass with no hint of the 
histologic diagnosis (Fig. 377). Alternatively 
there occurred a multicystic lucent lesion 
(Fig. 9, 4 and B) typical of the roentgeno- 
graphic pattern of cystic adenomatoid 
malformation, but in a patient with no re- 


spiratory distress. The latter is unusual 
because the roentgenograms (Fig. 9, 4 and 
B) reveal some mild expansion which 
should suggest mild respiratory distress but 
which is not confirmed in this case by the 
physical or clinical findings. We are left 
with the explanation that this is a fortu- 
itous finding and would certainly suggest 
that it is only a matter of time before re- 
spiratory distress will intervene because 
the underlying mechanism of bronchial 
communication and cyst expansion is 
present. 
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Cystic Adenomatoid Malformation of the Lung 


Fic. 11. (4) A “trapped” bronchus (thin arrows) is surrounded by adenomatoid cysts (thick arrows) of vari- 
ous sizes. Also note the cartilage of the "trapped" bronchus (curved arrow). (H&E X35.) (B) A high 
power view from the wall of the “trapped” bronchus is illustrated. The island of cartilage separates the 
pseudostratified ciliated tall columnar epithelium of the “trapped” bronchus (thin arrow) from the ciliated 
cuboidal to low columnar epithelium of the adenomatoid cysts (thick arrows). (H&E X220.) (C) The 


epithelial lining of a cyst covers a polypoid structure containing dark staining elastic tissue (arrows) 


(Elastic stain X485.) (D) The dark staining elastic tissue and cuboidal epithelium terminate simulta- 
neously (arrows) as they enter an alveolus-like space. (Elastic stain X 305.) 


There was no apparent sex or racial pre- 
dominance and 15 of the 31 infants weighed 
less than 2,500 gm. at birth. Anasarca has 
been reported in the literature, but was 
noted in only 2 cases of our series. One was 
a stillborn and the other was premature 
and died shortly after birth. Neither of 
these cases was studied roentgenographi- 
cally. 

The location of the lesions is shown in 
Table 1v. There were 14 within the right 
lung and 12 in the left lung. The left lower 
lobe is the most commonly involved, but 


this information is of little clinical help, 
since any lobe can be affected and the diag- 
nosis is predicted by the roentgen pattern 
rather than by the distribution. The cases 
with a combination of 2 lobes involved are 
associated with severe respiratory distress. 
The survival time of these latter cases was 
so short that no roentgenograms were 
obtained. 


PATHOLOGIC MORPHOLOGY 


The microscopic criteria for the diagnosis 
of cystic adenomatoid malformation were 
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Fic. 12. Large mucin producing cells (thin arrows) 
are seen covering polypoid structures projecting 
into the lumen of a large cyst. Also note the more 
usual cuboidal epithelium lining the cysts (thick 
arrow). (H&E X 110.) 


summarized by Kwittken and Reiner as 
follows: 

1. An "adenomatoid" increase of termi- 
nal respiratory structures as manifested by 
cysts of various sizes communicating with 
each other and variably lined with either a 
pseudostratified ciliated columnar (bron- 
chial-type) epithelium or a single-layered 
cuboidal epithelium; 

2. Polypoid configuration of the mucosa 
and increased amounts of elastic tissue in 
the walls of the cystic portions lined with 
bronchial-type epithelium; 

3. Absence of cartilage plates in the 
cvstic parenchyma except as constituents 
of nondeformed bronchial structures trapped 
within the diseased lung; 

4. Occasional groups of alveoli lined with 
mucogenic cells; and 

5. Absence of inflammation. 

In the 25 cases available for current 
pathologic review at the Armed Forces 
Institute of Pathology, a broad spectrum of 
gross and microscopic patterns was seen. 
The gross pattern varied from a diffusely 
"solid" lesion, in which cvsts were not 
visible, to the other extreme in which 
single or multiple cysts measuring up to 
7 cm. in diameter comprised the malforma- 
tion. 
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The solid pattern (Fig. 104) was seen in 
2 cases and consisted of multiple small 
cysts lined by cuboidal epithelium. The 
cysts ranged in size from that of a normal 
alveolus to slightly larger than normal 
terminal bronchioles. Only rarely within 
this type of lesion could normal alveoli be 
found. *Entrapped" bronchi with cartilage 
were not seen. 

Seven cases displayed a pattern com- 
posed largely of cysts greater than 2 centi- 
meters in diameter (Fig. 1C). These cysts 
(the largest seen measured 7 cm. in greatest 
diameter) were lined by cuboidal to low 
columnar epithelium. The tissue adjacent 
to the large cysts contained an admixture 
of small cysts (also lined by cuboidal 
epithelium), alveoli, blood vessels, and oc- 
casional bronchi or bronchioles. 

The most frequent pattern (16 cases) 
was the intermediate type? which con- 
sisted of variable numbers of small cu- 
boidal to columnar epithelium lined cysts 
(less than 1.5 cm.) separated from each 
other by normal appearing alveoli (Fig. 
108). 

The mucosa displayed a polypoid con- 
figuration in all cases studied. The epithe- 
lium lining these polypoid structures (Fig. 
10, C and D) consisted of ciliated cuboidal 
to columnar cells. The pseudostratified 
columnar epithelium, frequently described, 
was seen only in entrapped bronchi (Fig. 
11, 47 and B). 

Increased amounts of elastic tissue were 
noted in the walls of the cysts lined by the 
cuboidal to columnar epithelium. The 
elastic tissue was irregularly distributed 
but the polypoid structures usually dis- 
played dense concentrations of it (Fig. 11C, 
arrows). 

In no instance, however, was elastic tis- 
sue seen in an area not lined by cuboidal 
epithelium. Frequently an abrupt termina- 
tion of elastic tissue and epithelium could 
be found as the cyst entered a respiratory 
bronchiole or alveolus (Fig. 11D, arrows). 

Mucogenic cells were noted in 5 of the 
cases. These tall columnar cells with basal 
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nuclei and copious apical cytoplasm (Fig. 
12) were found as isolated collections com- 
pletely filling small (less than o.2 cm.) 
cysts or, more frequently, as polypoid 
structures alternating with non-mucin pro- 
ducing epithelium projecting into the 
lumina of larger cysts. 

Inflammation, while occasionally seen in 
areas of normal lung adjacent to the mal- 
formations, was not noted within the mal- 
formation itself. 


COMMENT AND SUMMARY 


Thirty-one cases of cystic adenomatoid 


malformation were reviewed at the Armed 
Forces Institute of Pathology. 

Of this group 15 had roentgenograms. 

The most common roentgen pattern is 
that of a multicystic lucent lesion with 
cyst expansion and mediastinal shift. The 
cyst walls are usually thick with some vari- 
ation and are composed of small non- 
expanded adenomatoid cysts, alveoli, blood 
vessels and atelectatic areas. These cysts 
commonly contain fluid at gross cutting 
and often demonstrate air-fluid levels on 
roentgenograms. 

Respiratory distress is related to the de- 
gree of lung involvement and expansion of 
the adenomatoid cysts. 

The roentgenologist and pediatrician 
play a significant role in patient manage- 
ment through accurate diagnosis, since 
infant survival depends on subsequent 
prompt surgical removal of the affected 
lung tissue. 


Major John E. Madewell, MC, USA 
Musculoskeletal and Genitourinary 
Radiologic Pathology Branches 
'The American Registry of Pathology 
Armed Forces Institute of Pathology 
Washington, D.C. 20306 
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SUPERIOR MARGINAL RIB DEFECTS IN 
RESTRICTIVE LUNG DISEASE* 


By THEODORE E. KEATS, M.D. 


CHARLOTTESVILLE, VIRGINIA 


T5 1969 Sargent and his co-workers de- 
scribed in detail the entity of superior 
marginal rib defects and enumerated the 
many disease states in which this phe- 
nomenon occurs.’ They included an “‘idio- 
pathic group" with no known associated 
disease. 

It is the purpose of this brief report to 
indicate that the same process may occur 
in individuals with restrictive lung disease. 
These individuals may, in fact, represent 
some or all of the cases in Sargent's “‘idio- 
pathic group." 

Diffuse superior marginal cortical rib loss 
is most commonly recognized as an inci- 
dental finding in the collagen diseases and 
has been seen in rheumatoid arthritis, lupus 
erythematosus, scleroderma, dermatomyo- 
sitis, and I have recently been shown the 
same changes in patients with ankylosing 
spondylitis.? It is best seen in the superior 
margins of the posterior aspects of ribs 3 
to 6 (Fig. t). 

In their discussion of the etiology of this 
condition, Sargent eż al have further de- 
veloped the concept that this loss of bone is 
secondary to intercostal muscle atrophy 
with resultant loss of mechanical stress to 
the cortical bone of the ribs at the muscle 
insertions and this, in turn, results in loss of 
bone. Additional support of this thesis 1s 
given by Elke and Meier-Ruge,! who ex- 
amined such an area of rib bone loss histo- 
logically in a patient with scleroderma and 
were able to demonstrate only the altera- 
tions of osteoporosis. They also suggested 
that the bone loss was due to disturbance 
of dynamics and osteoporosis. 

Further weight for this concept is lent by 
my own observations of the occurrence of 
similar alterations in elderly patients with 
restrictive lung disease, either due to inter- 


stitial pulmonary fibrosis and/or emphy- 
sema (Fig. 2). This finding would seem a 
logical extension of the theory of loss of 
mechanical stress as the etiology of this 
change in the ribs, since these patients' 
chest walls have limited excursion, second- 





Fic. 1. Loss of the superior margins of the posterior 
ribs in a patient with scleroderma. 


* From the Department of Radiology, University of Virginia School of Medicine, Charlottesville, Virginia. 
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Fic. 2. Loss of the superior margins of the posterior 
ribs in a 64 year old man with restrictive lung dis- 
ease due to interstitial fibrosis. 


ary to poor compliance of their lungs. Pa- 
tients with collagen diseases indeed have 
similar restriction of movement bv virtue 
of pulmonary involvement, or changes in 
the soft tissues of the chest wall itself. 


Theodore E. Keats 
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Furthermore, patients with paralytic polio- 
myelitis and loss of muscle strength of the 
thoracic cage show identical changes, prob- 
ably on the same basis. 

It would then appear that superior mar- 
ginal rib defect is a non-specific sign of 
intercostal muscle atrophy. Such atrophy 
may be due either to loss of innervation, or 
secondary to restriction of chest wall mo- 
tion from lack of compliance of either the 
chest wall or the lungs. 


CONCLUSION 


Superior marginal rib defects may be 
seen in patients with restrictive lung dis- 
ease, lending further weight to the concept 
that this alteration represents atrophy of 
bone, secondary to loss of intercostal mus- 
cular stress and subsequent atrophy of 
bone at the muscle insertions. 


Department of Radiology 
University of Virginia 

School of Medicine 
Charlottesville, Virginia 22901 
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AN AUTOMATED TECHNIQUE FOR THE ANGIO- 
GRAPHIC *SPILLOVER" DETERMINATION 
OF BLOOD FLOW* j 
By JAMES H. ANDERSON, Px.D., CESARE GIANTURCO, M.D.,t 


and SIDNEY WALLACE, M.D.§ 
HOUSTON, TEXAS 


IV ORFHOLOGIC changes in blood ves- 
sels do not necessarily adequately re- 
flect functional capacity.4 The capability of 
determining blood flow adds a significant 
dimension to the angiographic procedure. 
This is readily apparent in ischemic vascu- 
lar disease and in the evaluation of the 
functional impairment of stenosis and the 
adequacy of collateral circulation. In addi- 
tion, the effect of pharmacologic.agents on 
the blood vascular pool may be more read- 
ily assessed by the added capability of be- 
ing able to measure blood flow. 

Roentgenographic techniques of deter- 
mining blood flow include linear flow 
velocity studies,^? contrast density varia- 
tion methods*"4 and volumetric deter- 
minations." The “spillover” flow meter 
technique of measuring blood flow was 
introduced in 1966." It was subsequently 
adapted for an animal model,’ and more 
recently, applied clinically.! 

The angiographic “spillover” flow meter 
technique of measuring blood flow is based 
on the concept that blood flow within an 
artery is equal to the injection rate of con- 
trast material at the instant of reflux of the 
contrast material just proximal to the 
catheter tip. 

The increasing rate of injection used to 
measure blood flow by the angiographic 
"spillover" techniques has been previously 
accomplished by a manually operated de- 
vice! 

This report describes the “spillover” 
flow meter technique of measuring blood 
flow utilizing a simple automated method 


of increasing the rate of injection which is 
simultaneously recorded on the roentgeno- 
graphic film during angiography. 


MATERIAL AND METHODS 


An injector (Viamonte-Hobbs) was 
adapted to permit automatically increasing 
rates of injection. The specific rates were 
selected to encompass the expected blood 
flow within the vessel to be studied. Three 
ranges of flow were available: (1) from 1.8 
to 8.0 cc./sec.; (2) from 4.5 to 14.0 cc./sec.; 


‘or (3) from 14.0 to 22.0 cc./sec. The dura- 


tion of each injection delivering the con- 
trast material through a range of flow 
rates was constant at 2.5 sec. A radiopaque 
recording dial placed on the roll film changer 
(Franklin) allowed roentgenographic dem- 
onstration of the increasing rate of injec- 
tion. Activation of the filming program 
triggered the start of the injection. 

The validity of the “spillover” method of 
measuring blood flow utilizing the automat- 
ically increasing rate of injection was evalu- 
ated in vitro, measuring water flow, and 
then applied to the experimental animal. 


In Vitro 


A plastic tube 5 mm. I.D. and 6 mm. 
O.D. carrying water from a 4 foot high 
reservoir was taped along the top of the 
film changer. A screw clamp fitted to the 
end of the tube.regulated the flow of water. 
A catheter (No. 5 Fr.) was inserted through 
the plastic tube in the direction of water 
flow and positioned so that the tip lay with- 
in the tube on the film changer. The cathe- 


* From the Section of Experimental Diagnostic Radiology, Department of Diagnostic Radiology, The University of Texas System 
Cancer Center, M. D. Anderson Hospital and Tumor Instituté, Houston, Texas. 

T Assistant Professor of Radiology (Physiology), Department of Diagnostic Radiology. 

t Adjunct Professor of Radiology, The University of Texas Medical School at Houston. 

§ Professor and Assistant Chief, Department of Diagnostic Radiology. 

This investigation was supported by the George Alfred Cook Memorial Fund. 
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Side view demonstrating the position of the radiopaque injection rate dial (arrow) on the film 


changer. (B) Overhead view illustrating the overlapping radiopaque dial markers (arrows) on the edge of 


the film exposure area. 


ter was then connected to the power in- 
jector. 

The radiopaque dial displaying the in- 
jection rate was placed over the edge of the 
film changer (Fig. 1). In this way, the in- 
stantaneous rate of injection of contrast 
material through the catheter was recorded 
on the film. 

The flow rate of water through the plastic 
tube was governed by adjusting the screw 
clamp. Each flow rate from 3.5 cc./sec. to 
I2 cc./sec. was measured at least twice us- 
ing a cylinder and a stop watch. Serial 
roentgenograms, 4 films per second, were 
exposed during the increasing rate of injec- 
tion of the contrast material (Renografin 
76). The rate of flow by the “spillover” 
technique was determined by the roent- 
ge»ograms demonstrating the maximum 
opacification of the column of contrast 


material at the moment of reflux just prox- 
imal to the catheter tip (Fig. 2). The spe- 
cific rate of injection of contrast material 
at that instant was recorded on the roent- 
genogram and compared to the known 
water flow rate. 


In Vivo 


For the iz vivo experiments, the angio- 
graphic “spillover” method of determining 
blood flow rates was compared to those 
measured by an electromagnetic flow 
meter. 

Fourteen experiments were conducted on 
6 dogs. The animals were anesthetized with 
Nembutal (30 mg./kg.). The vessel to be 
studied was surgically isolated, and a Narco 
electromagnetic flow probe was externally 
applied. The superior mesenteric, carotid 
and renal arteries were chosen because of 





Fic. 2. (4-C) Water flow rate determination using the “spillover” flow meter. The sequential series of roent- 
genograms (exposed at 4 per second) demonstrate the spillover or reflux of contrast material proximal to 
the catheter tip (solid arrow) and the rate of contrast material injection at that instant (broken arrow). 
Figure 2B indicates moment of reflux. In this experiment the water flow rate was set at 5.0 ml. per second. 
The numbers on the dial indicate injection rate in ml. per second. 


their different contour and different flow 
rates. The flow data were recorded on a 
Hewlett-Packard multichannel recorder. 

A preshaped catheter (No. 5 Fr.) was 
passed from the femoral artery to the se- 
lected artery. The catheter tip was posi- 
tioned at least 1 cm. proximal to the posi- 
tion of the electromagnetic flow probe. The 
animal was heparinized with 100 units of 
Na Heparin/kg. 

The flow in the vessel was allowed to 
stabilize for 15 minutes as determined by 
the electromagnetic flow probe. Contrast 
material (Renografin 76) was injected into 
the vessel at an increasing rate during 
roentgenographic exposure of 4 films per 
second. 

In order to study a greater range of flow 
within the superior mesenteric artery, 
blood flow was augmented in some in- 


stances prior to the "spillover" measure- 
ments. This was accomplished by the hand 
injection of 10 cc. of contrast material over 
a 5 second period prior to the actual study. 
The increased flow resulting from the 
vasodilating effect of the contrast material 
was detected by the electromagnetic flow 
probe. The angiographic “spillover” flow 
study was then done when the augmented 
flow had reached a plateau. 

The serial films obtained from the above 
studies were reviewed independently by 5 
observers. The criterion utilized to deter- 
mine blood flow was that injection rate re- 
corded on a single film which produced the 
maximum opacification of the column of 
contrast material refluxing just proximal to 
the catheter tip. When necessary, systolic 
and diastolic variations demonstrated on 
the roentgenograms were taken into con- 
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TABLE I 


COMPARISON OF WATER FLOW RATES AS DETERMINED BY TIMED VOLUME 
MEASUREMENTS AND “SPILLOVER” ANGIOGRAPHIC STUDIES 














Flow Rate as Determined By 
Experiment Number Timed Volume Measurements 





(ml./sec.) 
I. 5.0 
2. 5.0 
3. 5.0 
4. 3.5 
5. 7.5 
6. 9.0 
7. 12.0 
8. I2.0 


Flow Rate as Determined by 
“Spillover” Angiography Per cent Difference 
(ml./sec.) 


IO 
20 


RMON Hw A 
UY O tA BO COW 


(n oM 


24 
r7 
4 
6 
9 
4 





sideration in the estimation of the flow 
values. The values determined from the 
roentgenograms were compared to the 
values determined by the electromagnetic 
blood flow probe immediately prior to the 
injection of contrast material. 


RESULTS 
In Vitro 


The determination of water flow rates 
using the “spillover” angiographic method 
is demonstrated in Figure 2. Figure 2B 
demonstrates the.rate of injection at the 
time in which the contrast material has 
completely filled the tube distally and be- 
gins to reflux proximal to the catheter tip. 
The indicated flow rate is 4.5 ml. per sec- 
ond, whereas the actual measurement of 
the flow by using the graduated cylinder 
and stop watch was 5.0 ml./sec. The water 
flow rates determined by spillover angiog- 
raphy and by actual measurements are pre- 
sented in Table 1. The average difference in 
the 2 methods of measurement was 12 per 
cent with a range from 4 to 24 per cent. In 
all cases, except Number 6, the flow rates 
determined by reflux angiography were 
lower than those determined by actual 
time-volume measurement. The reason for 
this observation was not apparent. 


In Vivo 
The “spillover” angiographic technique 
of measuring blood flow iz vive is illustrated 


in Figure 3. The moment of contrast “spill- 
over” or reflux is shown in Figure 3B which 
demonstrated maximum opacification of 
the vessel and the contrast material reflux- 
ing Just proximal to the catheter tip. 

The values obtained by the reviewers are 
averaged for each determination and com- 
pared to the electromagnetic flow probe 
values (Table 1). The average difference 
for all experiments is 13 per cent. 


DISCUSSION 


The automated device described in this 
report allows for an increasing rate of 
injection of contrast material over a specific 
time interval. Automation of this capabil- 
ity minimizes possible variability created 
by manually operated injections. The in- 
stantaneous rate of injection is recorded on 
the roentgenogram during angiography. 
This apparatus is readily adapted to most 
film changers. The availability of such a 
device enhances the scope and feasibility 
of the “spillover” technique. 

The validity of the reflux or “spillover” 
technique has been tested against an in 
vitro measurement of water flow and the 
electromagnetic flow meter inv vivo. An 
average difference between the measure- 
ments of 11 per cent was found i vitro and 
13 per cent in the iz vivo animal experi- 
ments. These finding are similar to those 
reported by other investigators utilizing 
the “spillover” technique.! 
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Angiographic "Spillover" Determination 


Fic. 3. (4-C) Sequential series of roentgeno- 
grams (exposed at 4 per second) of the blood 
flow determination in the canine superior 
mesenteric artery. Figure 34 illustrates filling 
of the vessel immediately prior to reflux. Fig- 
ure 3B demonstrates maximum opacification 
of the column of contrast material refluxing 
proximal to the catheter tip. In Figure 3C, the 
injection rate greatly exceeds the blood flow 
and contrast material is seen refluxing into 
the aorta. In this experiment, roentgenogram 
3B was chosen to indicate the rate of blood 
flow. The electromagnetic flow meter reading 
of the blood flow immediately prior to "'spill- 
over” determination was 3.6 ml./sec. The 
five reviewers using the spillover technique 
estimated flow at 3.8, 4.0, 5.0, 3.6 and 3.5. 


The broken arrow indicates the injection rate for each exposure. The numbers on the dial indicate 


injection rate in ml. per second. 


The criteria employed in the determina- 
tion of the flow rate by the "spillover" 
method are dependent upon 2 factors: (1) 
the detection of maximum density in the 
artery; and (2) the instant of reflux. Max- 
imum density of the contrast material can 
be determined densitometrically. The cri- 
terion fraught with subjective interpreta- 
tion is the definition of the instant of reflux. 

Errors may result from layering of the 
contrast agent in that reflux may be more 
apparent than real. Turbulence is especially 
troublesome at very low or very high flow 
rates. The effect of turbulence may be 


minimized by avoiding any restriction of 


the lumen of the catheter. For best results 
the tip of the catheter should be positioned 
in mid-stream. 


The roentgenographic sequence may 
yield an insufficient number of films ex- 
posed per second. The instant of reflux may 
not be captured. Cineroentgenography of 
the continuous events is more iceal in that 
systolic as well as diastolic reflux are more 
likely to be recorded. The rate of blood 
flow would be the average of these values. 
The advantage of cineroentgenography E 
offset by the inferior display of miocmolas 
necessitating multiple i injections. 

The vasoactive effects of the contrast 
material must also be considered in blood 
flow measurements. Contrast material may 
temporarily increase the blood flow in most 
vascular beds.>61 In the renal vascular 
bed, radiopaque contrast material is re- 
ported to initially produce vasodilatation 


J. H. Anderson, C. Gianturco and S. Wallace 
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Taste II 


COMPARISON OF IN VIVO, CANINE BLOOD FLOW RATES DETERMINED BY 
ELECTROMAGNETIC FLOWMETRY AND “SPILLOVER” ANGIOGRAPHY 











456 
Blood Flow 
Experi- Rate as 
ment Vessel Determined 
Number from E.F.M.* 
(ml./sec.) I 

I. Carotid 2.8 3.5 
2. Carotid 3.0 3.4 
3. Renal 3.6 3.0 
4. Renal 3.3 2.5 
5. SMAt 10.4 11.0 
6. SMA 4.8 343 
7. SMA 6.6 6.0 
8. SMA 3.6 3.8 
9. SMA 10.3 8.8 

10. SMA 5.2 6.0 

II. SMA 9.8 9.0 

I2. SMA II.3 9.2 

13. SMA 5.3 6.0 

I4. SMA 5.4 5.5 








Flow Rate (ml./sec.) as Determined From “‘Spillover” 


Angiography by 5 Reviewers 


Average 


2 3 4 5 
3.3 369 3.3 3.0 3.3 
4.0 4.0 3.6 3.6 5.7 
4.0 3.0 3.3 3.0 3.3 
4.0 4.0 2.5 3.0 3.2 
10.0 10.5 10.0 9.3 10.2 
3.4 4.0 3.6 3.3 3.5 
3.8 7.1 4.5 7.0 6.5 
4.0 5.0 3.6 3.5 4.0 
9.5 5.3 9.0 9.0 8.3 
5.5 6.0 7.0 5.8 6.1 
9.5 9.7 9.0 9.9 9.4 
9.5 10.0 9.0 10.6 9.7 
7.0 6.0 6.0 5.8 6.2 
5.5 4.5 4.0 5.3 5.0 


* E.F.M.= Electromagnetic Flow Meter. t SMA= Superior Mesenteric Artery. 


followed by a more prolonged vasoconstric- 
tion.*! This alteration in flow usually oc- 
curs about 20 seconds after the injection of 
even 4-5 cc. of contrast material used for 
checking the position of the catheter and 
persists for approximately 1-3 minutes de- 
pending upon the amount of contrast ma- 
terial used. For this reason, blood flow mea- 
surements using the "spillover" technique 
should not be attempted for at least 5 min- 
utes after test dose of contrast material 
usually used for localization. The contrast 
material used for the actual blood flow de- 
termination does not affect the value of the 
measurements because any vasoactive ef- 
fect occurs after the examination is com- 
plete. 

The accuracy of the reflux method in 
vivo, a difference of 13 per cent from electro- 
magnetic flow values, is sufficient for most 
clinical situations where information is 
necessary concerning altered blood flow. 


SUMMARY 


An automated method of increasing the 
rate of contrast medium injection during 


angiographic "spillover" blood flow mea- 
surement studies is presented. 

The technique described is readily adapt- 
able to the angiographic examination and 
allows for automatic recording on the an- 
giographic film of the increasing rate of 
contrast medium injection. 

'The method was tested to measure both 
water flow rates and blood flow in vivo in 
dogs. 

The results indicate that the blood flow 
measurements are sufficiently accurate for 
use in most clinical situations where an 
altered blood flow is suspected. 


James H. Anderson, Ph.D. 

Biological Science Division of the Section or 
Experimental Diagnostic Radiology 

Department of Diagnostic Radiology 

University of Texas System Cancer Center 

M. D. Anderson Hospital and Tumor Institute 

Texas Medical Center 

Houston, Texas 77025 


The authors wish to thank Mrs. Raquel 
Collins, B.S. and Miss Irene Polansky, 
R.T. (ARRT) for their technical assistance. 





Vor. 124, No. 3 Angiographic “Spillover” Determination 457 





REFERENCES angiographic media. Radiology, 1968, 97, 66- 

1. ATHANASOULIS, C. A., Warman, A. C., VAN 7, Granrurco, C., Summizu, T., Sreccerpa, F. R., 
Unx, H., and Baum, S. Blood flow measure- and Taylor, R. P. Measurement of blood 
ment with spillover technique during intra- flow by angiography with increasing rate of 
arterial drug infusions. Radiology, 1973, 109, injection: experimental study. Invest. Radiol., 
7077719. 1970, 5, 361-363. 

2, Austen, W. G., Witcox, B. R., and BENDER, g, Giptunp, A. Development of apparatus and 
H. W. Experimental studies of cardiovascular methods for roentgen studies in haemodynam- 
responses secondary to injection of angio- ics. Acta. radiol., 1956, Suppl. 130, 1-70. 
graphic agents. 7. Thoracic & Cardiovasc. 9. HiLAL, S. K. Determination of blood flow by 
Surg., 1964, 47, 356-366. radiographic technique: physical considera- 

3. Bucuner, H. Angiokymographie und Stufenar- tions and experimental results. Am. J. ROENT- 
teriographie. Fortschr. a. d. Geb. d. Röntgen- GENOL, Rap. THerapy & Nucrear MED., 
strahlen u. d. Nuklearmedizin, 1962, 47, 345- 1966, 96, 896-906. 

352. 10, Jerpsson, P. G., and Oris, T. Cerebral angiog- 

4. Byar, D., Fipprax, R. V., Quereau, M., Hoss, raphy in rabbit. Lunds universitets arsskrift, 
J. T., and Epwarps, E. A. Fallacy of applying 1960, N.F. Avd 2, Nr14. 

Poiseuille Equation. to segmental arterial 11, Norpenstrom, B., and Grim, S. Method for 
stenosis. 4m. Heart F., 1965, 70, 216-224. determination of blood flow with use of 

5. Carpicorr, W. J. H., Hottensere, N. K., and roentgen contrast medium. Radiology, 1965, 
Aras, H. L. Characteristics of response of 84, 644-656. 
renal vascular bed to contrast media: evi- 12, Ouin, T., and Repman, H. Spillover flowmeter. 
dence for vasoconstriction induced by renin- Acta, radiol. (Diag.), 1966, 4, 217-222. 
angiotensin system. Invest. Radiol, 1970, 5, 13. SHERWoop, T., and LavenpER, J. P. Does renal 
539-547. blood flow rise or fall in response to diatrizoate. 

6. Fiscuer, H. W. Hemodynamic reactions to Invest. Radiol., 1969, 4, 327-328. 

PES 

















Jury, 1975 


DIAGNOSIS OF DISSECTING AORTIC ANEURYSM 
| BY LEFT ATRIAL ANGIOGRAPHY* 


By ITZHAK KRONZON, M.D., PAUL G. DEUTSCH, M.D., RICHARD LEFLEUR, M.D., 
and EPHRAIM GLASSMAN, M.D. 


NEW YORK, NEW YORK 


‘THE diagnosis of dissecting aortic aneu- 
rysm is made in most instances using a 
transaxillary or transfemoral approach to 
retrograde aortography.^*5 Employing this 
technique, entry into the false lumen may 


occur, in which case injection of a large. 


bolus of dye may be hazardous.* Further- 
more, passage of the catheter into the false 
lumen will prevent its advancement into 
the left ventricle for the purpose of obtain- 
ing hemodynamic measurements. 

'Two cases are reported in which retro- 
grade aortography was inadequate, and the 
study was completed by dye injection into 
the left atrium and left ventricle after 
passage of the catheter across the atrial 
septum. 


REPORT OF CASES 


Case 1. M.M., a 60 year old female, was ad- 
mitted to New York University Hospital with 
symptoms and physical findings highly sug- 
gestive of aortic dissection and aortic valvular 
regurgitation. The ascending aorta was dilated 
on the chest roentgenogram. A Judkins pigtail 
catheter was advanced from the femoral artery 
to the ascending aorta, but could not be passed 
into the left ventricle. The suspicion that the 
catheter had entered the false lumen was con- 
firmed by injection of a small amount of con- 
trast medium. Transseptal left atrial catheter- 
ization was then performed by a modified 
Brockenbrough technique. Left ventricular 
cineanglography was then performed and an 
intimal flap was visualized from the point of 
tear in the aortic root above the right coronary 
cusp to the mid portion of the aortic arch, 
creating an anterior false lumen (Fig. 1). The 
opaque medium in the false lumen had not 
cleared 30 sec. after the injection. 


Case 1t. M.S.,. a 53 year old male, was ad- 
mitted to Bellevue Hospital with signs and 


symptoms of aortic dissection. Aortography 
was attempted by a right percutaneous trans- 
axillary approach, but it was not possible to 
pass the catheter into the aortic root. Injection 
of radiopaque medium into the right subclavian 
artery (Fig. 24) showed anomalous origin of 
both carotid and both subclavian arteries from 
a common left brachiocephalic trunk. During 
preparation for pulmonary angiography the 


. catheter passed through a patent foramen ovale 


into the left atrium (Fig. 2B). Left atrial angi- 
ography demonstrated an intimal flap starting 
at the aortic root and extending into the de- 
scending aorta. Both true and false lumens 
could be easily distinguished, and compression 
of the former was noted. These findings were 
confirmed at surgery performed the same day. 


DISCUSSION 


Retrograde aortography by the percuta- 
neous femoral or right transaxillary ap- 
proach is the procedure of choice for dem- 
onstration of aortic dissection. Using these 
methods it may not be possible to avoid 
entering the false lumen of the dissection. 
The risk of extending the dissection in the 
aorta or its branches, and further compro- 
mising the circulation due to injection of 
dye into the false lumen, has been stressed.? 
In such instances where catheterization of 
the true lumen cannot be accomplished, 
either pulmonary arterial or left atrial 
angiography may be attempted. In our 2 
patients, the complete extent of the dissec- 
tion could not be determined by the usual 
retrograde method. Furthermore, necessary 
hemodynamic data were unobtainable in 
Case 1, a patient with clinically significant 
aortic regurgitation. Left atrial catheteriza- 
tion permitted completion of the studies in 
these patients, and provided access to the | 
left ventricle for assessing hemodynamic 


* From the Departments of Medicine and Radiology, New York University and Bellevue Medical Centers, New York, New York. 
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Fic. 1. Case 1. (4) Left ventricular injection via a transseptal catheter (left anterior oblique projection). 
Note intimal tear just distal to the origin of the right coronary artery (white arrow), and intimal flap sepa- 
rating the false lumen anteriorly from the true lumen (black arrows). (B) Thirty seconds later—dye still 
opacifying the false lumen (arrows). 


function. Recognizing the hazards of retro- suggestion has not been reported pre- 
grade aortography, Hart eż al? suggested viously. 

the use of a transseptal route. To the best Although transseptal puncture is gener- 
of our knowledge the application of this ally a safe and frequently utilized method 


Fic. 2. Case 11. (4) Right subclavian injection demonstrates anomalous origin of both subclavian and carot- 
id arteries from a common left brachiocephalic trunk. There is no distal filling of the left subclavian artery. 
Note intimal flap in the descending aorta (white arrow), and a linear defect suggestive of dissection in the 
right carotid artery (black arrow). The ascending aorta and the proximal extension of the dissection cannot 
be visualized. (B) Left atrial injection. Note aortic dissection extending proximally to the aortic root 
(arrows). The true lumen of the descending aorta appears compressed and narrow. 


ats 


for left heart catheterization, the increased 
hazard of the technique in the presence of 
aortic root dilatation is well recognized. 
Obviously, it' is recommended that only 
those-physicians who are experienced in the 
routine use of the method employ it in such 
. critically ill patients. 


SUMMARY 


Two cases of dissecting aneurysm of the 
aorta are described in which retrograde 
aortography was inadequate either because 
of passage of the catheter into the false 
lumen or by anomalous origin of the 
brachiocephalic arteries. In both cases the 
studies were completed by left atrial cathe- 
terization. In both patients the entire ex- 
tent of the dissection in the aortic root was 
determined. It is suggested that a trans- 
septal approach be employed only in those 


cases in which the study cannot be com- - 


pleted by the retrograde technique, and 
that it be used only by those skilled in this 
specialized approach. 


Kronzon, Deutsch, Lefleur and Glassman 
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PULMONARY ARTERIAL HYPERTENSION IN 
PROGRESSIVE SYSTEMIC SCLEROSIS* 


By RICHARD J. STECKEL, M.D.,f MARSHALL E. BEIN, M.D.i 
and PETER M. KELLY, M.D.$ 
LOS ANGELES, CALIFORNIA 


OVER the past 2 years, the authors have 
encountered several cases of roent- 
genologically evident pulmonary arterial 
hypertension (PAH), occurring in conjunc- 
tion with progressive systemic sclerosis 
(PSS; scleroderma). Although a review of 
the medical literature revealed earlier re- 
ports of this association,I-97-! no report 
devoted to the occurrence of pulmonary ar- 
terial hypertension in PSS was encountered 
in the English language radiological litera- 
ture. Having been impressed by what 
seemed a relatively frequent occurrence of 
chest roentgenographic changes reflecting 
pulmonary hypertension in PSS, we have 
reviewed all of the cases of clinically and/or 
pathologically established PSS seen over 
the past Io years at this institution on 
which complete medical records and chest 
roentgenograms were available. A total of 
41 cases of systemic sclerosis met the 
standards for this review, the results of 
which will be presented here. 


CRITERIA AND METHODS 


Only cases with a pathologic (biopsy 
and/or autopsy) diagnosis or unequivocal 
clinical findings of PSS were included in 
this review. Several cases of apparent sys- 
temic sclerosis presented a symptom com- 
plex which was nonspecific, suggesting the 
possibility of another collagen disorder such 
as rheumatoid or systemic lupus erythema- 
tosus variants; these were excluded from the 
final analysis. For purposes of estimating 
the frequency of occurrence of roentgeno- 
graphic pulmonary arterial hypertension, 
cases were also excluded if there were any 


clinical, roentgenographic, or pathologic 
evidence of another pulmonary parenchy- 
mal or vascular disease (7.e., emphysema or 
pulmonary embolism). Only those cases 
having posteroanterior and lateral chest 
roentgenograms of good quality following 
the establishment of the diagnosis of PSS 
were included in the review, and in most 
instances multiple chest studies were avail- 
able. The primary roentgenographic cri- 
teria employed for the diagnosis of PAH 
included enlargement of the main pulmo- 
nary artery segment or pulmonary outflow 
tract, and unequivocal enlargement of both 
right and left main pulmonary arteries; 
secondary criteria included rapid peripheral 
tapering of pulmonary arterial branches 


. and signs of right ventricular enlargement. 


Finally, the medical records were surveyed 
for clinical evidence of PAH (7.e., increased 
pulmonic component of the second heart 
sound, a widely split or fixed split second 
heart sound, right ventricular heave, elec- 
trocardiographic evidence of right ventric- 
ular hypertrophy, etc.). 


RESULTS 


Of the 4r cases of established PSS meet- 
ing the standards set forth for this review 
(see above), 3 showed unequivocal evi- 
dence of PAH on all chest roentgenograms 
that were available, and an additional 2 
cases had chest roentgenographic findings 
which were highly indicative of PAH. In 
this series, therefore, chest roentgenograms 
on approximately 12 per cent (5 of 41) of 
the cases reviewed showed definite or prob- 
able roentgenographic evidence of PAH 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 
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following a diagnosis of progressive sys- 
temic sclerosis. Although minimal-to-mod- 
erate interstitial fibrosis was evident in the 
"positive" casés, the apparent severity of 
pulmonary arterial hypertension noted 
roentgenographically and/or pathologically 
was out of proportion to the degree and ex- 
tent of the interstitial lung disease. Unfor- 
tunately, in this retrospective series of 41 
patients, pressure measurements by cardiac 
catheterization and pulmonary function 
studies were performed infrequently; there- 
fore, an effective correlation of these pa- 
rameters with the roentgenologic findings 
1s not possible with the available data. 

In an additional 8 patients in this review, 
clinical findings (usually an increased pul- 
monic second sound) were consistent with 
PAH; pulmonary vascular changes at 
autopsy suggested the presence of pulmo- 
nary arterial hypertension in another 2 
patients. Therefore, of the 41 cases re- 
viewed, 15 cases (37 per cent) might be in- 
ferred to have had PAH by roentgenologic, 
clinical, and/or pathologic criteria (Table 
1). More sophisticated studies, including 
cardiac and pulmonary artery catheteriza- 
tion in “subclinical” cases, might conceiv- 
ably have revealed further instances of 
early PAH, had the studies been performed. 


REPORT OF CASES 


Case reports on 2 patients with chest 
roentgenographic findings diagnostic of 


TABLE I 


INCIDENCE OF PAH IN CASES OF PROGRESSIVE 
SYSTEMIC SCLEROSIS 
(41 CASES) 








Cases without evidence of pulmonary 


arterial hypertension (PAH): 26 (63%) 
Cases with evidence of PAH: 
Roentgenographic (definite) 3 
Roentgenographic (probable) 2 
Clinical (see text) 8 
- Autopsy 2 
15 (37%) 
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pulmonary arterial hypertension are pre- 
sented briefly here. 


Case 1. N.P. This 33 year old female was 
first admitted to UCLA in August 1970 with 
a history of Raynaud’s phenomenon and pro- 
gressive acrosclerosis for 3 years. In Decem- 
ber 1969 she had undergone a bilateral cervical 
sympathectomy for ulceration of the “right 
knuckles.” Since then she had noted the insidi- 
ous onset of dyspnea on exertion, mild dys- 
phagia, and arthralgias of the knees and ankles. 
Physical examination revealed indurated, shiny, 
hyperpigmented skin over the hands and both 
forearms, and superficial ulcerations were noted 
dorsally over several of the proximal interpha- 
langeal joints bilaterally. Limitation of motion 
of all joints of the hands and wrists was also 
described. The examination was otherwise un- 
remarkable. She was normotensive and her 
electrocardiogram was normal. An upper gas- 
trointestinal series and small bowel follow- 
through revealed lack of normal peristalsis in 
the esophagus, consistent with scleroderma. 

The patient was seen in the clinic on June 
1971 with a continuing complaint of moderate 
shortness of breath on exertion, which has con- 
tinued until the present time. Physical exam- 
ination revealed a widely split second heart 
sound with the pulmonic component greater 
than the aortic, and few bibasilar rales. Pul- 
monary function tests in June 1973 indicated 
combined mild-to-moderate restrictive and ob- 
structive defects with normal airway resistance 
and markedly abnormal diffusing capacity. The 
patient is currently being followed in the UCLA 
clinics. A recent chest roentgenogram is shown 
in Figure 1, Æ and B. 


Case 1r. N.B. This 45 year old female was 
first admitted to UCLA in September 1968 with 
a g month history of increasing dyspnea on 
exertion. She gave a 25 year history of Ray- 
naud's phenomenon, and physical examination 
revealed thickened skin over the fingers, hands, 
toes, and feet. There were multiple telangiec- 
tases over the face and upper trunk. Blood 
pressure was 110/70 mm. Hg. The lungs were 
normal except for an apparent inability by the 
patient to take a very deep breath. The second 
heart sound was widely split, with accentuation 
of the pulmonic component. The examination 
was otherwise unremarkable. Electrocardio- 
gram showed right ventricular hypertrophy. A 
cine-esophagogram and upper gastrointestinal 


Pulmonary Arterial Hypertension 





Fic. 1. Case 1. (4 and B) Posteroanterior and lateral chest roentgenograms give evidence of prior right sympa- 
thectomy for Raynaud's phenomenon. In addition, the main pulmonary artery, as w ell as the right and left 
pulmonary arteries, are enlarged, with rapid tapering of branch vessels, consistent with pulmonary arterial 


hypertension. The outflow tract of 


series did not reveal any abnormality. Roent- 
genograms of the hands showed calcinosis with 
slight resorption of several of the distal pha- 
langes of the left hand. A punch biopsy of the 
skin of the left hand was consistent with sclero- 
derma. Resting arterial blood gas analysis 
showed pH 7.51, pO» 66 mm. Hg and pCO: 27. 
Pulmonary function tests indicated moderately 
severe obstructive ventilatory insufficiency. A 
lung scan demonstrated multiple ill-defined per- 
fusion defects bilaterally. Pulmonary arteri- 
ography was performed and revealed a main 
pulmonary artery pressure of 140- 160/60 mm. 
Hg, RV pressure of 160/10, and RA pressure of 
10/3. À left upper branch pulmonary artery 
injection failed to demonstrate any emboli. 
Finally, an open lingular lung biopsy showed 
diffuse pulmonary fibrosis and acute vasculitis 
consistent with scleroderma. A representative 
chest roentgenogram is shown in Figure 2, 4 
and B. 

The patient was discharged with the diag- 
nosis of “CRST syndrome" Ray- 
naud's, sclerodactyly, and telangiectasia), scle- 
roderma lung disease and pulmonary hyperten- 
sion. She was seen in clinic following discharge 
where medications included digitalis, diuretics, 
steroids, and anticoagulants. In May 1969 she 
was admitted with increasing orthopnea and 
wheezing, and shortly thereafter she experi- 
enced a ca diac arrest. 


calcinosis, 


f right ventricle is also prominent on the lateral view. 


Postmortem examination revealed severe 
sclerosis of both the pulmonary arteries and 
the veins, as well as right ventricular hyper- 
trophy and dilatation. Microscopically, there 
was dense hyalinized fibrous tissue in the der- 
mis and throughout the submucosa of the gas- 
trointestinal tract, consistent with scleroderma. 
In addition, there was mild, scattered inter- 
stitial fibrous thickening of the pulmonary 
alveolar septa. Mild-to-moderate intimal thick- 
ening was present in large and small pulmonary 
arteries as well as in the veins, with occasional 
occlusion of smaller vessels by intimal prolifer- 
ation. 


DISCUSSION 


In a retrospective review of 41 patients 
with established PSS, and with chest roent- 
genograms and complete clinical records 
available, 3 definite and 2 highly probable 
cases of pulmonary arterial hypertension 
were observed roentgenographically. The 
degree of PAH was out of proportion to the 
severity of the interstitial pulmonary dis- 
ease attributable to systemic sclerosis. 
Similarly, a review of the non-radiologic 
literature revealed reported cases with 
pulmonary arteriolar changes of pulmonary 
hypertension at autopsy that were associ- 
ated with minimal-to-absent fibrotic in- 
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Fic. 2. Case ir. (4 and B) There is moderate pectus deformity. Nevertheless, arterial changes similar to those 
in Case 1 are present and are diagnostic of pulmonary arterial hypertension (confirmed at autopsy). As in 
Case 1, roentgenologic evidence of interstitial pulmonary fibrosis is minimal. 


terstitial changes in the corresponding 
hang hou 

Although searched for, no correlation be- 
tween the presence of Raynaud’s phenom- 
enon and the presence of clinical and/or 
roentgenological evidence of PAH was ob- 
served in our series. However, a possible 
correlation between the severity of Ray- 
naud’s phenomenon and the presence or 
severity of PAH cannot be excluded in this 
retrospective study, because neither the 
severity of Raynaud’s phenomenon nor the 
level of pulmonary arterial hypertension 
were quantified. The possibility that sys- 
temic sclerosis is in fact a disease primarily 
affecting the microcirculation of many or- 
gans (including the skin, lung, and kidney) 
has been discussed in a recent review.’ The 
relatively high incidence of PAH observed 
on chest roentgenograms in this series raises 
the possibility of an even higher occurrence 
of subclinical pulmonary vascular involve- 
ment in this disease, without roentgenologic 
or clinical manifestations. This possibility 


should now be subjected to a prospective 
study, possibly with the use of Swan- 
Ganz catheter measurements of pulmonary 
artery pressure, including PSS patients 
who are asymptomatic for lung or pulmo- 
nary vascular involvement. Data of prog- 
nostic significance in the individual patient, 
as well as of basic pathogenetic significance 
for the disease process, might be obtained 
by this means. 

In view of the unexpectedly high inci- 
dence (12 per cent) of definite or probable 
changes of PAH on chest roentgenograms 
in this series of 41 patients with PSS, it 
would also seem incumbent upon the radi- 
ologist to search for PAH in known cases 
of PSS and to suggest the possibility of 
systemic sclerosis in the differential diag- 
nosis of roentgenologically evident “‘idio- 
pathic” pulmonary hypertension. 


SUMMARY 


Forty-one cases of progressive systemic 
sclerosis were reviewed retrospectively in 


Vor. 124, No. 3 
order to ascertain the frequency of roent- 
genographic pulmonary arterial hyperten- 
sion (PAH) in progressive systemic sclerosis 
(PSS). 

Chest roentgenograms on 12 per cent (5 
of 41) of the cases reviewed showed definite 
or probable roentgenographic evidence of 
pulmonary arterial hypertension, and a 
total of 15 (37 per cent) might be inferred 
to have had pulmonary arterial hyperten- 
sion by recorded roentgenographic, clinical, 
and/or pathologic criteria. The degree of 
pulmonary arterial hypertension was out of 
proportion to the severity of interstitial 
pulmonary disease attributable to sclero- 
derma. Moreover, no correlation between 
the presence or recorded severity of Ray- 
naud's pheiomenon and the presence of 
clinical and/or roentgenographic evidence 
of pulmonary arterial hypertension was ob- 
served. Radiologists should be aware of the 
possibility of pulmonary arterial hyperten- 
sion in known cases of progressive systemic 
sclerosis; in addition, they should be pre- 
pared to raise the possibility of this asso- 
ciation in the differential diagnosis of roent- 
genographically evident “idiopathic” pul- 
monary arterial hypertension. 


Richard J. Steckel, M.D. 
Department of Radiology 

The Center for the Health Sciences 
University of California, Los Angeles 
Los Angeles, California 90024 
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UPPER LOBE FIBROSIS IN ANKYLOSING 
- SPONDYLITIS* 


By ALAN H. WOLSON, M.D,f and JAY J. ROHWEDDER, M.D.1 
ANN ARBOR, MICHIGAN 


AET e spondylitis, like other 
connective tissue disorders, is a multi- 
system disease. It is already recognized that 
there is a higher incidence of iritis, ulcer- 
ative colitis, aortitis,! arteritis, and cardio- 
myopathy!® in these cases. A less well 
known extraskeletal expression of this dis- 
ease is a characteristic form of upper lobe 
fibrosis, which differs significantly from 
the changes associated with other collagen 
diseases. 

Upper lobe fibrosis has now been reported 
in over 60 patients, and there has been 
striking similarity in the roentgenographic 
changes in all of the reported cases. 

'This is the first report of this entity in 
the radiologic literature and includes 2 
previously unreported patients. 


MATERIAL AND METHOD 


We have reviewed the records of 103 pa- 
tients from the University of Michigan 
Medical Center and the Ann Arbor Vet- 
erans Administration Hospital, all of whom 
had typical roentgenographic skeletal man- 
ifestations of ankylosing spondylitis involv- 
ing primarily the lumbosacral and thoracic 
spine. Fifty-two patients were selected for 
inclusion on the basis of adequacy of clini- 
cal records and availability of chest roent- 
genograms. Among these, 21 had docu- 
mented disease less than 10 years; however, 
their initial spine roentgenograms showed 
advanced disease. Since a few of the pre- 
viously reported cases developed upper 
lobe fibrosis within the first few years after 
onset, including 1 within only a few months, 
we elected to include these 21 patients. 

The records of patients with apical 


fibrosis were reviewed for evidence of pre- 
vious active infection or positive skin or 
serologic tests for tuberculosis or fungi. 


.Previous pyogenic pneumonia or lung ab- 


scess was excluded as a cause for residual 
fibrosis. 


RESULTS 


There were 31 patients who had anky- 
losing spondylitis Io years or longer; in 21 
patients the disease had been present less 
than 10 years. Unexplained upper lung 
zone fibrosis was found in 2 of the 52 pa- 
tients. Four of the patients had chronic, 
stable, apical pulmonary changes known to 
be secondary to inactive tuberculosis. None 
had infections with atypical mycobacteria, 
but one of the patients with upper lobe 
fibrosis developed an Aspergillus myce- 
toma. The chest roentgenograms in 2 addi- 
tional patients demonstrated costophrenic 
blunting secondary to previous episodes of 
pleuritis. 

One of the patients with apical fibrosis 
was shown to develop a roentgenographi- 
cally abnormal lung apex 9 years after the 
diagnosis of spondylitis. The second pa- 
tient was first recognized as having pulmo- 
nary fibrosis following 20 years of spondy- 
litic arthritis; the exact duration of the 
pulmonary disease could not be docu- 
mented because chest roentgenograms done 
at an outside hospital had been destroyed 
after 5 years. The pulmonary symptoms 
experienced by the 2 patients with lung 
involvement weré quite dissimilar. The 
case histories are briefly presented because 
they illustrate the 2 extremes of fibrotic 
pulmonary disease occurring with anky- 
losing spondylitis. 


* From the Departments of Radiology t and Internal Medicine, University of Michigan and the Veterans Administration Hospital, 


Ann Arbor, Michigan. 


T Assistant Professor of Radiology, University of Michigan Medical Center. 
$ Chief, Tuberculosis Service; Assistant Professor of Internal Medicine, Ann Arbor Veterans Administration Hospital. 
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REPORT OF CASES 


Case 1. A 19 year old male developed lumbar 
pain in March 19:9. The onset of his ankylos- 
ing spondylitis was explosive and its progression 
rapid; typical roentgenographic findings were 
present in the sacroiliac joints and lumbar spine 
3 months after he first sought medical at- 
tention. Cervical spine, hip, and shoulder in- 
volvement ensued and the patient was confined 
to a wheelchair. 

In 1967, 9 years after the onset of the spondy- 
litis, a routine hospital admission chest roent- 
genogram showed the first localized fibrolinear 
abnormality in the upper lobe of the left lung. 
A tomogram of the area of disease is shown in 
Figure 1. Skin tests, serologic tests, and mul- 
tiple sputum examinations for fungi and tuber- 
culosis were negative. 

Six months before the onset of his spondylitis 
at age 19, the patient had undergone resection 
of the lower lobe of the left lung because mini- 
mal cylindrical bronchial dilatation noted on a 
bronchogram obtained soon after treatment of 
a neglected pyogenic pneumonia had been inter- 
preted as showing br. nchiectasis. The 1959 bron- 
chograms of the left upper lobe and right lung 
were normal. Chest roentgenograms in the in- 
terveningg years had shown minor postoperative 
changes confined to left lower thorax; no other 
pulmonary abnormalities had been present. 

By December, 1970 his chest roentgenogram 
showed dest uztion of the remaining left upper 
lobe complicated by mycetoma formation 
(Fig. 2). A selective left upper lobe broncho- 
gram was obtained (Fig. 3), and demonstration 
of saccular bronchiectasis led to an extra- 
pleural left upper lobectomy. 

Microscopic examination of the surgical 
specimen showed the lung parenchyma to be 
destroyed by interstitial fibrosis. A few recog- 
nizable alveoli showed thickened septa. Chronic 
inflammatory cells were prominent. One ectatic 
bronchial radicle contained a mass of fungi 
with the morphology of Aspergillus (Fig. 4). 
Smears and cultures from the specimen were 
otherwise negative. 

The patient is now free of pulmonary symp- 
toms, but has developed a small ominous area 
of fibrosis with some volume loss in the apex of 
the right lung. The abnormality resembles that 
first seen in the left lung, but no progression 
has occurred between May 1971 and May 1974 
(Fig. 5). Studies of the sputum for pathogens 
remain negative. 
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Fic. 1. Case 1. This tomogram section of the first 
fibrocystic abnormality in the upper lobe of the 
left lung was taken 9 years after the diagnosis of 
ankylosing spondylitis and 3 years before the pa- 
tient developed pulmonary symptoms. 


Case 11. A 47 year old male was admitted to 
the hospital in June, 1970, for re-evaluation of 
therapy for ankylosing spondylitis present for 
28 years. The patient had first noted gradual 
onset of dorsal-lumbar pain in 1942, but had 
not sought medical attention until 1950. The 
disease progressed with involvement of the 
spine, hips, and shoulders. 

The routine admission chest roentgenogram 
showed a circumscribed area of fibrclinear ab- 
normality in the apical segment of the upper 
lobe of the right lung. One tomogram of the 
area is shown in Figure 6. The patient had 
smoked one package of cigarettes daily for 30 
years, but denied prior pulmonary symptoms. 
He complained of the recent onset of cough 
with clear sputum production. The skin and 
serologic tests were negative and no fungi or 
mycobacteria were isolated from the sputum. 
'The chest roentgenogram 4 years later shows no 
progression of fibrosis and the patient is free of 
pulmonary symptoms. 


DISCUSSION 


Hamilton,? in 1949, reported the first 2 
patients with ankylosing spondylitis and 
upper lobe fibrosis which roentgenographi- 
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Fic. 2. Case 1. The chest roentgenogram taken 3 
years after the appearance of fibrotic change in the 
upper lobe of the left lung showed partial left 
upper lobe collapse. The spheroidal density in the 
left midlung field was a mycetoma in the pleural 
space. Unchanged pleural scarring had been pres- 
ent in the left lung field for 11 years and was pro- 
duced by the patient's left lower lobe resection. 
No free pleural fluid was present. 


cally resembled tuberculosis. However, in 
both cases M. tuberculosis was eliminated 
as a causative factor. It was well accepted 
that ankylosing spondylitis caused signifi- 
cant thoracic rigidity due especially to 
costovertebral joint involvement. Hamil- 
ton concluded that impaired respiratory 
mechanics and, particularly, ineffective 
cough mechanism predisposed these pa- 
tients to repeated nonspecific infection 
which, in some cases, produced upper lobe 
fibrosis. 

Since this initial report, over 60 additional 
patients have been described.!:3-9.5.9.11—13,15-19 
In none of these was there evidence that 
infection was the basis for the upper lobe 
fibrosis. Campbell and MacDonald,‘ in 
their report of 6 cases in 1965, were the 
first to suggest that the fibrosis might be a 
part of the pathologic process of ankylosing 
spondylitis. 

Zorab,?? in 1962 


, reported a compre- 
hensive study of 88 


patients with anky- 
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losing spondylitis. Included were post- 
mortem studies of the lungs of 8 patients 
with severe, long standing changes. He 
concluded that the lungs are essentially 
healthy and not commonly the site of re- 
current infections or collapse. This is essen- 
tially the same conclusion reached by Hart 
et al. in a review of 360 patients. They 
found no undue incidence of tuberculosis or 
other pulmonary infections. Court Brown 
and Doll’ studied causes of death in 14,554 
patients who had been irradiated for 
ankylosing spondylitis and found mortal- 
ities of 2.5-2.9 times expected from tuber- 
culosis, pneumonia, and other respiratory 
diseases. However, these figures were ob- 
tained from a retrospective study of death 
certificates. Since the upper lobe disease 





Fic. 3. 
upper lobe of the left lung showed saccular bron- 
chiectasis to have developed in the area of asymp- 


Case 1. The selective bronchogram of the 


tomatic apical fibrocystic change present 3 
years earlier. A bronchogram of the same area 
done 6 months before the onset cf the patient’s 
ankylosing spondylitis had been completely 
normal. 
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Fic. 4. Case 1. The resected left upper lobe specimen showed marked interstitial fibrosis with cuboidal change 
in the alveolar epithelium (70.5 X). In areas collagen was abundant in dense bundles that completely 
obliterated alveolar spaces. In other areas irregular spaces were noted but septa were thickened and 
fibrotic. Aggregates of lymphocytes were prominent and numerous. A few plasma cells and mononuclear 
histiocytes were seen. The inset shows one of the colonies of Aspergillus which was present within some of 
the fibrotic areas. They were associated with necrosis and acute inflammatory cell infiltration and appeared 
to be superimposed on the more widespread chronic changes of fibrosis (350 X). 


described here is clinically and roentgeno- 
graphically similar to tuberculosis, it is in- 
evitable that it has been mislabelled fre- 
quently. Six of Jessamine’s" 7 patients were 
initially referred to sanatoria and Court 
Brown and Doll indicate that some of the 
deaths attributed to tuberculosis and other 
infections may include some with upper 
lobe fibrosis due to the primary pathologic 
process. 

The roentgenographic findings early in 
the process are described as apical infil- 
trates consisting of small nodular and linear 
shadows. Coalescence and progression lead 
to larger opacities and cavitation often de- 
velops. The process frequently is uni- 
lateral at onset, but most often becomes 
bilateral; however, asymmetry may persist. 


Progression of the disease is typical, al- 
though absence of any progression has been 
reported. As the disease extends it usually 
involves the upper third to upper half of 
the lung with involvement of the lower half 
very unusual. 

As in other causes of cavitary disease, 
Aspergillus mycetomata are reported with 
some regularity.!?5357 According to Davies? 
the incidence is somewhat higher than in 
post-tuberculosis cavities and others!^' 
have reported an unusual coincidence of 
these 2 diseases. Another secondary infec- 
tion 1s Group 1v mycobacteria. Gacad and 
co-workers"! recently reported 2 patients 
with this complication, but they clearly in- 
dicate that it had no role in producing the 
upper lobe disease. 
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Fic. 5. Case 1. The chest roentgenogram taken 6 
months after resection of the upper lobe of the 
left lung showed fibrosis developing in the upper 
lobe of the right lung. Early volume loss was in- 
dicated by some upward retraction of the minor 
fissure. 


Examinations of pathologic specimens 
have all indicated a rather non-specific ap- 
pearance of fibrosis and infiltration with 
chronic inflammatory cells, primarily lym- 
phocytes. Milder cases have shown interal- 
veolar fibrosis, while advanced cases showed 
fibrosis, dilated bronchi, thin-walled bullae, 
and cavities. 

Management of these patients is quite 
difficult as there is no known effective treat- 
ment. Surgical intervention carries a high 
operative morbidity, as several patients are 
reported to have developed postoperative 
broncho-pleural fistula or empyema.*: One 
reported case required thoracoplasty fol- 
lowing pneumonectomy. Case 1 in this re- 
port had many of these same complications. 
It has been suggested that severe bleeding 
from an aspergilloma may be the only indi- 
cation for surgery.’ 


CONCLUSION 


Upper lobe fibrosis as a complication of 
ankylosing spondylitis has never previ- 
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ously been reported in the radiologic 
literature. 

There is now evidence that patients with 
spondylitis are liable to develop a recog- 
nizable form of lung disease. It involves the 
upper part of the lungs and is characterized 
by consolidation and fibrosis which usually 
progress and frequently produce cavita- 
tion. Radiologists should be aware of this 
condition, for raising it as a diagnostic 
possibility may prevent unnecessarily pro- 
longed investigations to exclude infectious 
granulomatous diseases. 

The incidence must be quite low as less 
than 70 patients have been reported, and in 
our series of 52 patients only 2 had upper 
lobe fibrosis. Therefore, caution should still 
be exercised so that tuberculosis or fungal 
infections do not go untreated. 


Alan H. Wolson, M.D. 
Department of Radiology 
University of Michigan Hospital 
Ann Arbor, Michigan 48104 


We wish to thank Dr. William Martel 
for his help in identifying University Hos- 
pital patients with ankylosing spondylitis. 
We also wish to thank Dr. Armin Good for 
the same assistance at the Veterans Hos- 
pital and Dr. Lee Weatherbee for reviewing 





Fic. 6. Case n. This tomogram section illustrates 
early fibrocystic changes in the apex of the right 
lung which first appeared 20 years after the onset 
of ankylosing spondylitis at a time when the pa- 
tient first began to experience cough and sputum 
production. 
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the pathology specimens from Case 1. We 
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RETROGRADE ANGIOGRAPHY OF THE HUMAN 
THORACIC DUCT* 
By J. GÓTHLIN, O. DAHLBACK, H. DENCKER, C.H. HÅKANSSON, 


and A. LUNDERQUIST 
LUND, SWEDEN 


HE thoracic duct between the cisterna 
chyli and the subclavian vein is very 
difficult to visualize by means of usual 
lymphography from the lower limbs. The 
need, however, for a method to examine the 
lymph vessels in that region is a necessity, 
since mediastinal and thoracic processes 
can possibly influence the thoracic duct and 
its tributaries. The commonly used radio- 
graphic techniques (plain film roentgen- 
ography, tomography, angiography, etc.) 
are of course very helpful, but the tech- 
nique of thoracic duct lymphography is 
lacking. 
We have tried a retrograde injection of 
contrast medium into the thoracic duct and 
the results are reported. 


MATERIAL AND METHOD 


The 6 patients investigated were selected 
from material in which the ductus tho- 
racicus was cannulated in order to examine 
the cell contents of the lymph fluid. All the 
patients had advanced malignancies. Two 
of them had carcinoma of the breast, one 
with metastatic lymph nodes on the right 
side of the. neck, the other with extensive 
skeletal metastatic spread. One patient had 
a carcinoma of the right upper lobe of the 
lung, one had carcinoma of the bladder, 
another carcinoma of the rectum and one 
malignant melanoma. With the exception 
of the patient with. carcinoma of the lung, 
no pulmonary or mediastinal metastases 
were demonstrated. 


OPERATIVE TECHNIQUE- 


The thoracic duct was exposed through a 
short incision parallel to the clavicle in the 


left supraclavicular fossa. After dissection, 
the duct was cannulated with a poly- 
ethylene catheter, PP 160, ID/OD 1.14 
/1.57 mm., which was fastened with liga- 
tures. The entrance or entrances of the 
thoracic duct into the subclavian vein was 
ligated to prevent leakage of blood. 


ROENTGENOLOGIC EXAMINATION 
TECHNIQUE 


The examination was performed 1 to 2 
days after operation on a tiltable table 
under fluoroscopic control. First, water sol- 
uble contrast medium (Isopaque Cerebral, 
Nyco, Norway) was injected slowly by 
hand during fluoroscopy. The patient was 
moved from supine to half-erect and erect 
position and back several times. Valsalva 
maneuvers and different respiratory phases 
were used. Roentgenograms were obtained 
under fluoroscopic control. The radiopaque 
contents of the thoracic duct were partly 
withdrawn and the same procedure using 
oily contrast medium (Lipiodol Ultra Fluid, 
Guerbet, France) was repeated. With the 
water soluble contrast medium the thoracic 
duct was filled in 15-20 minutes, with the 
oily agent in 20-30 minutes. 


RESULTS 


In 1 of the patients (Fig. 1) one orifice of 
the thoracic duct was not ligated, resulting 
in a phlebogram of the jugular vein at in- 
jection of contrast medium. In the remain- 
ing patients the thoracic duct was filled to 
the level of the tenth or eleventh thoracic 
vertebral bodies with both water soluble 
and oily contrast medium (Fig. 2, 4 and B). 
In 2 patients some smaller tributary lymph 


* From the Departments of Diagnostic Radiology, Thoracic Surgery, General Surgery and Radiotherapy, University Hospital, 5-221 


85 Lund, Sweden. 
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vessels were visualized (Fig. 3), while in 1 
of the patients several lymph vessels were 
opacified (Fig. 4, 4 and B) using oily con- 
trast medium and high injection pressure. 
In no case was a lymph node visualized. No 
pathologic processes could be identified 
with certainty. 


COMPLICATIONS 


Extravasation occurred at the cannula- 
tion site in 2 cases. In 1 of them some 
Lipiodol could be identified 4 months later 
(Fig. 5), while the other case was normal. 
In 1 ofthe patients (Fig. 44) the extravasa- 
tion extended far down into the mediasti- 
num without causing the patient any dis- 
comfort or clinical symptoms. 


DISCUSSION 


Until the present time, pedal injection of 





Frc. 1. Water soluble contrast medium passing partly 
down the thoracic duct, but mainly into the sub- 
clavian vein as one orifice of the duct was not 
ligated. 
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Fic. 2. (4 and B) Water soluble and oily contrast 
medium, respectively. No tributaries filled. Note 
the haziness of the outlines in 4, possibly due ti 
diffused contrast medium. 


oily contrast medium has been the only 
method of opacifving the thoracic duct. 
With this technique, however, it is impos- 
sible to obtain a continuous filling of the 
duct and no visualization of the tributaries 
occurs. A retrograde technique has been 
reported by Battezatti e/ al}? but their 
technique seems not to have been success- 
fully applied by other research workers. 
Kinmonth* reports failure to make retro- 
grade injection of the thoracic duct more 
than a few cm. due to the valves. A grossly 
dilated duct may be opacified retrograde as 
has been reported in 1 case of subclavian 
vein thrombosis by Arvay and Picard.! 
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Fic. 3. On the left side of the thoracic duct water 
soluble contrast medium has passed into tribu- 
taries at the height of the 7th and 11th thoracic 
vertebrae. There may be a block for the passage 
of contrast medium at the lower vertebrae due to 

a pathologic process. 


The thoracic duct can, to some extent, be 
compared with a vein. The valves, however, 
are situated much closer than in veins, the 
average number of valves in the thoracic 
duct being about 22? The duct wall con- 
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sists of 3 cell layers, 1 epithelial lining, and 
2 outer muscle layers, 1 with circular 
smooth muscles and 1 with long spiral 
muscles. This anatomy must be consider- 
ed when the possibility of making retro- 
grade angiography in a lymph vessel is 
discussed. 

The retrograde filling of the thoracic duct 
according to our experience is dependent 
on: (a) variations in the respiratory phase; 
(b) variations in the position; (c) the Val- 
salva maneuver; (d) the injection pressure; 
and (e) the viscosity of the contrast 
medium. 

The patients sometimes inspire and 
sometimes expire heavily. With a low in- 
jection pressure or infusion, it takes a very 
long time to pass the valves, but with 
moderate injection pressure the time con- 
sumption is considerably decreased. The 
explanation must be that by this latter ap- 
proach the walls of the thoracic duct 
are expanded, making the valves insuffi- 
cient. It is easier to pass the valves with 
a water soluble contrast medium, but better 
filling and better visualization of the tribu- 
taries are obtained with oily contrast me- 
dium. An attempt to pass the opening of 
the valves by giving the patient saline to 
drink in order to increase the lymph stream 
did not help. 

It is important to start the examination 
with water soluble contrast medium as 1s 
demonstrated in Figure 1, to avoid greater 
amounts of oily contrast medium reaching 
the systemic circulation. It is also impor- 
tant at operation to try to make sure that 
all orifices into the subclavian vein are 
ligated. 

We hope that by using retrograde an- 
giography of the thoracic duct it will be 
possible to demonstrate lesions in the vi- 
cinity of the duct, e.g., metastases. We have 
not been able to do so in our cases which 
may, however, be due to absence of patho- 
logic processes in the mediastinum. We 
have had no case of chylothorax, which we 
believe could be diagnosed ‘with this 
method. 
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Fic. 4. (4 and B) Oily contrast medium extravasating into the mediastinum. Note the extensive visualiza- 
tion of tributary lymph vessels in the lower part of the mediastinum, possibly due to high injection pressure. 


The possible complications of lung emboli 
mean that the same restrictions in the se- 
lection of patients as in pedal lymphangi- 
ography should be applied. The extravasa- 
tions did not cause the patients discomfort 
or any clinical symptoms. The extravasa- 
tions have occurred mainly when oily 
contrast medium was used. 


SUMMARY 


After operative cannulation of the tho- 
racic duct, retrograde injection of water 
soluble and oily contrast medium, respec- 
tively, was performed in 6 patients. 

Opaciftcation of the duct and some tribu- 
tarles was obtained. 





Fic. 5. Extravasated oily contrast medium at the 
cannulation site 4 months after the examination. 
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RAPID COMPUTERIZED LUNG VOLUME 
DETERMINATION FROM CHEST 
ROENTGENOGRAMS* ' 
By PETER G. HERMAN, M.D., TAMAS SANDOR, D.P., BRUCE E. MANN, B.S., 
E. REGIS McFADDEN, M.D., ERIC KORNGOLD, M.A., MARGUERITE A. 
MURPHY, B.A., and HARRY Z. MELLINS, M.D. 


BOSTON, MASSACHUSETTS 


AST TEM which permits rapid determi- 
nation of total lung capacity. from 
chest radiography by computerized graphic- 
to-digital conversion of tracings was de- 
veloped and tested in our institution. 

Barnhard eż al? devised a method of 
radiologic lung volume determination based 
on numerical summation of infinite num- 
bers of elliptical cross sections of the thorax. 
The parts which represent the heart, the 
areas below the diaphragm, the lung tissue 
volume, and the pulmonary lung volume 
were subtracted from the calculated total 
thoracic volume. In order to reduce mea- 
surement time, the number of elliptical 
cylindroids was limited to 5. Loyd eż al! 
further refined Barnhard's approach by 
using improved data for the determination 
of blood volume and dry tissue volume of 
the lung. Nicklaus ef 27.? verified the use- 
fulness of the ellipse method of Barnhard. 

Hurtado et al. first suggested planimetry 
for radiologic lung volume determination. 
Cobb eż 275 used this method with slight 
modifications and found good correlations 
between the radiologic and physiologic mea- 
surements. Gildenhorn and Hallett? found 
essential agreement between the ellipse 
method and planimetry. A modification of 
the planimetry method was developed by 
Pratt and Klugh" using a regression for- 
mula. This method was further modified by 
Harris e£ al.’ Jaffe? suggested the use of 
digitizers for quantitative analysis of roent- 
genograms, particularly lung volume de- 
terminations. 

It is apparent that total lung capacity 
can be accurately determined from chest 
roentgenograms obtained in maximum deep 


inspiration, but the complexity of existing 
methods precluded practical application. 
The description of our rapid method and 
the comparison of the results with body 
plethysmography and helium dilution tech- 
niques are the subjects of this paper. 


MATERIAL AND METHOD 
I. MATERIAL 


Total lung capacity determinations were 
made in 53 patients with the radiologic and 
helium dilution techniques. In addition, 42 
of these patients also had body plethysmog- 
raphy. Of the 53 subjects studied, 17 were 
normal and 36 had pulmonary abnor- 
malities. 


2. RADIOGRAPHY 


Standard posteroanterior (PA) and left 
lateral chest roentgenograms were obtained 
at a 6 foot target-to-film distance. A spe- 
cially trained x-ray technologist instructed 
the patients to take a maximum deep in- 
spiration during the exposure. Subsequently 
the vital capacity was determined by elec- 
tronic spirometry* in all patients. 


3. RADIOLOGIC LUNG VOLUME 
DETERMINATIONS 

Instrumentation. The chest roentgeno- 
grams were placed on a 60X9o cm. back- 
lighted transparent plate with two linear 
microphones along the top and left sides. 
The outlines were traced with a pen which 
emitted a hypersonic sound wave generated 
by the spark gap system built in the stylus. 
The sound signals were analyzed and ex- 


* Spirostat, Marion Laboratories. 


* From the Department of Radiology, Harvard Medical School and Peter Bent Brigham Hospital, Boston, Massachusetts. 


Supported in part by USPHS grant GM18674. 
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pressed as the x, y coordinate position of 
the pen.t After the positional information 
was converted into digital data, it was 
recorded on a magnetic tape. Essential data 
regarding the patient were recorded on a 
key board along one side of the tablet. The 
data reduction and computation were car- 
ried out by a PDP 11/20 computer with a 
resolution of 0.001 inch (Fig. 1). 

Tracing procedure. The outlines of the 
lungs, heart and mediastinal border were 
traced from each set of films. The outer 
lung margins were clearly visible on the 
PA projection and could be followed by the 
operator without difficulty. The apex of the 
lung was determined by the inferior margin 
of the posterior aspect of the first rib 
(Fig. 24). The outline of the heart was dis- 
tinct with the exception of the superior 
aspect where a horizontal line was drawn at 
the level of the upper margin of the aortic 
knob. On the lateral projection, the an- 
terior aspect of the lung margin was distinct 
up to the apex where it became poorly 
visible and the tracing stopped. The apical 
part of the contour was reconstructed by 
the computer program. The posterior lung 


T Graf pen, Sac Corp., Southport, Ct. 


margin was clearly visible below the apex. 
If the two rib cages were not exactly super- 
imposed, the outer margin was followed. 
'The upper diaphragm was always traced 
(Fig. 2B). 

Calculations. The data were analyzed by 
2 methods. With the first method the total 
chest volume and the volumes of the heart, 
mediastinum and the subdiaphragmatic re- 
gions were determined by an integration 
routine which calculates the desired vol- 
umes as the sum of elliptic slices,” (Fig. 3). 
The slice thickness was a variable program 
parameter. The pulmonary tissue volume 
was estimated to be 2.7 ml. per pound of 
body weight and the pulmonary blood vol- 
ume as 230 ml. per m.? of body surface.!? 

A planimetric method for lung volume 
determination was adapted from a report 
by Harris e£ al." The regression formula was 
8.5 X (posteroanterior lung surface+ the en- 
tire lateral surface) — 1,200. The postero- 
anterior lung surface included the entire 
area within the solid lines of Figure 24. 
The lateral surface area included the area 
outlines in Figure 2C. 

The radiologic residual volume (RV) was 
determined by subtracting the vital ca- 
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Fic. 2. (4) Solid lines indicate the outlines 
traced on the posteroanterior view. (B) 
Solid lines indicate the outlines traced on 
the lateral view. (C) The area within the 
solid lines was used in the planimetric 
method. 
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Fic. 3: Diagrammatic. illustration of the ellipsoid’! 


summation method. (4) The volume of the-entire:' 
thoracic cavity is determined from the sum of 
ellipsoids. (B) The volume of the heart and.sub- 
diaphragmatic region is determined from the, 


sum of ellipsoids. This sum will be subtracted - 


from the volume of the entire chest cavity. 


pacity (VC) from the radiologic total lung 
capacity (TLC). From the residual volume 
and total lung capacity, the RV/TLC ratio 
was also determined. 


4. PHYSIOLOGIC MEASUREMENTS 


Total lung capacity and its subdivisions 
were determined by both helium dilution” 
and whole body plethysmography.* Helium 
equilibration was continued until the read- 
ings from the helium catherometer were 
stable for 2 minutes. Recordings were taken 
every 30 seconds. Thoracic gas volume 
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(TGV) was measured by the method of 
Dubois eż alt Mouth and plethysmographic 
pressures were recorded using Statham 
PMs and PMg;7 transducers, respectively. 
After appropriate amplification, the out- 
puts of these two devices were then dis- 
played as the x, y coordinates of a storage 
oscilloscope. The plethysmographic func- 
tional residual capacity (TGV) was com- 
puted as the mean of 5 separate determina- 
tions. All volumes were expressed in body 
temperature, pressure saturated (BTPS). 


RESULTS 


Figure 4 shows the correlation in scatter- 
grams among the radiologic total lung ca- 
pacity determination, the helium dilution 
and body plethysmography methods. The 
radiologic lung volumes were based on the 
ellipsoid summation technique. Figure 48 
compares on a scattergram the correlation 
between the two radiologic methods: the 
ellipsoid summation and planimetric meth- 
ods. Table 1 is the statistical analysis com- 


` paring the two radiologic and 2 physiologic 


methods. It includes the correlation coeffi- 
tient, the slope of the best fit, and the 


%.. standard deviation of the slope. 


DISCUSSION AND CONCLUSIONS 


The digitized tracing method permitted 
accurate determination of total lung ca- 
‘pacity from chest roentgenograms in less 
than 1 minute. The correlation between the 
radiologic methods and the helium dilution 
method was excellent: r=o.85 for all sub- 
jects and r —0.94 for normals (Fig. 4). The 
correlation for the patients with pulmonary 
obstructive disease was still good, although 
less than for normal individuals (Table 1). 

The correlation between the ellipsoid 
summation method and the planimetric 
method was very high, r—0.95 (Fig. 4B; 
Table 1). There was, however, a slightly 
better agreement between the physiologic 
measurements and the ellipsoid method 
than with planimetry (Table 1). On the 
other hand, a practical advantage of the 
planimetric method is that information 
concerning the patient’s age, sex, height, 
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and weight is not required. permitted the calculation of the residual 

The determination of the total lung ca- volume (TLC— VC — RV). It is generally 
pacity from chest roentgenograms com- accepted that the determination of the re- 
bined with vital capacity measurements, sidual volume and the RV/TLC ratio is of 
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TABLE I 


STATISTICAL ANALYSIS OF THE CORRELATION AMONG THE 2 RADIOLOGIC METHODS (ELLIPSOID SUMMATION 
AND PLANIMETRY), AND THE 2 PHYSIOLOGIC METHODS (HELIUM DILUTION AND BODY PLETHYSMOGRAPHY) 



































r (Correlation Coefficient) Slope 
BP Rad: Rada Radr Rad2 Radi BP Radi Rada Rad: Rad2 
He He He BP BP -Rad2 He He He BP BP 
All Subjects -90 .85 .83 .78 76 -95 -84+ .06 -98+ .08 68+ .06 -954.12 -66 i .09 
Normals -93 -94 +92 +92 .88 -94 -854.09 1.33.12 .8o € .09 1.43.18 .9ot.14 
Obstructives 89 .78 74 -73 .68 .98 .83 + .09 .93 t .14 624.11 90+ .19 584.14 
Key 
BP= Body Plethysmography. 
He= Helium Dilution. 


= Rad1= Radiological Ellipsoid Summation Method. 
Rad2- Radiological Planimetric Method. 
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great importance in the detection and man- 
agement of patients with chronic obstruc- 
tive pulmonary disease, since this ratio will 
often increasé before total lung capacity 
will move out of its normal range. 

Chronic obstructive pulmonary disease 
(COPD) is a major world-wide health 
problem. In the USA the mortality due to 
COPD was estimated to be 20,000 in 1964.15 
Itis the primary cause of 2.6 per cent of all 
deaths; it has significantly contributed to 
death in 4.1 per cent of the remainder." It 
is related to smoking? air pollution, 
climate, social factors," heredity and ur- 
ban environments. The diagnosis of COPD 
is important because the elimination of one 
or more of the etiologic factors (e.g., smok- 
ing) and the meticulous attention to inter- 
current pulmonary infections significantly 
improve the prognosis. 

In this country, chronic bronchitis and 
emphysema are the most widespread forms 
of COPD. Spasmodic and infectious asthma 
are somewhat less prevalent. Radiologi- 
cally, pulmonary emphysema may be rec- 
ognized by hyperinflation. However, this is 
a difficult perceptual task early in the 
course of the disease and it becomes easier 
only when the process is far advanced. It is 
uncertain whether any pattern on chest 
roentgenograms is specific for bronchitis 
alone. 

The chest roentgenogram is one of the 
most commonly used diagnostic tests. By 
digital and contour analysis, significant 
quantitative physiologic information can be 
obtained which increases the usefulness of 
the study in the assessment of chronic ob- 
structive pulmonary disease. : 


SUMMARY 


A digital tracing method was developed 
for rapid determination of total lung ca- 
pacity from chest roentgenograms. The 
procedure, which requires approximately 1 
minute, was tested in 53 subjects. The cal- 
culations were based both on summation of 
ellipsoids and planimetry. The radiologic 
methods showed excellent correlation with 
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each other (r=.95) and also with physio- 
logic measurements (r —.85). 


Peter G. Herman, M.D. 
Department of Radiology 
Harvard Medical School 

25 Shattuck Street 

Boston, Massachusetts 02115 
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Hillary Don and David Leith for their help 
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Klopping for his aid in the instrument de- 
sign. We also thank Ms. Linda Tuttle for 
her help in the preparation of the manu- 
script. 
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THE CATEGORICAL REFRESHER COURSE— 
AN INNOVATION IN REFRESHER 
COURSE PLANNING 


I) re the last 8 years considerable 
thought has been given to the possi- 
bility of establishing in-depth courses deal- 
ing with the radiology of at least one of 
the major anatomic systems during each 
annual American Roentgen Ray Society 
meeting. It has been postulated that al- 
though most radiologists prefer the already 
available variety of excellent short refresher 
courses, there are some who desire to use all 
of the available refresher course time to ob- 
tain in-depth coverage of the radiology of 
one body system each year. We have been 
primarily concerned about the mechanics 
of attempting to integrate such an innova- 
tion into the already smoothly functioning 
American Roentgen Ray Society instruc- 
tional course format. At the annual Ameri- 
can Roentgen Ray Society meeting in 1974, 
the Executive Council decided to try this 
idea and gave permission to plan such a 
course for the 1975 annual meeting. 
Similar categorical courses will also be 
held at each of the annual meetings of the 
Radiological Society of North America and 
American College of Radiology. Such a 
course devoted to the radiology of gastro- 
intestinal tract diseases was held at the 
Radiological Society of North America an- 
nual meeting in December, 1974, and the 
response indicated that this type of course 
was desired by many radiologists. Thus, 
such courses have already been organized 
for the 3 radiological organizations during 
the next 2 years, and such planning will 
enable us to publicize several years in ad- 
vance the category to be offered at each 
annual meeting of the American Roentgen 
Ray Society, Radiological Society of North 


America and the American College of Radi- 
ology. It is anticipated that there will be a 
somewhat cyclic recurrence of the major 
categories covered, and although such 
courses will relate primarily to anatomic 
body systems (chest, gastrointestinal tract, 
genitourinary tract, skeletal system, ner- 
vous system), it is likely that future courses 
will be given in ultrasound, computerized 
axial tomography, nuclear medicine, etc. 
Nevertheless, there will be a cyclic rotation 
of the major diagnostic categories which 
can probably be completed every 3 years, 
assuming that 3 major categorical courses 
can be given each year. 

The systematic planning of instructional 
courses and their publication in advance 
will probably be of increasing importance 
as time goes on, because of the seeming in- 
evitability of some type of re-certification. 
At the 1975 annual meeting of the Ameri- 
can College of Radiology in Portland, Ore- 
gon, the counselors approved the concept of 
continuing medical education as the most 
acceptable route toward certification. One 
year earlier this group had already ap- 
proved a resolution requiring 150 hours of 
continuing medical education credit every 
3 years as a requisite for continuing mem- 
bership in the American College of Radiol- 
ogy. Sixty hours of the total must be in the 
form of the AMA Category 1 type of credit. 

In view of the future re-certification 
problem, the counselors at the Portland 
meeting approved the concept of requiring 
that 30 of the 60 hours of Category 1 type 
credit obtained every 3 years be “vali- 
dated" by an examination at the end of the 
courses. Previous experience in giving such 
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examinations at the end of the American 
College of Radiology Weekend Symposia, 
and the information gained from the "Pre" 
and “Post” testing experiment at the cate- 
gorical course on gastrointestinal tract 
radiology at the 1974 annual meeting of the 
Radiological Society of North America, 
had shown that the vast majority of radi- 
ologists would pass such examinations. 
However, regardless of the final grade, the 
mere faking of such an examination at the 
end of the course would, for the time being, 
probably suffice. for the "validation" of 
Category 1 credit. In the event of failure, 
probably the worst that could happen 
would be that the radiologist who attended 
the course would obtain the Category 1 
type credit, but it would not be the “vali- 
dated" type. However, the credit so ob- 
tained would still help to fulfill the required 
minimum of 60 hours of Category 1 type 
credit every 3 years. If more than 60 hours 
of Category 1 credit is obtained it would 
help fulfill the required total of 150 hours 
every 3 years. 

There is a growing consensus among 
leaders in the specialty of radiology that 
the re-certification process must have credi- 
bility, and as the American College of 
Radiology counselors struggled to develop 
an acceptable plan, the “validation” of 30 
hours of Category 1 type credit every 3 
years seemed to be a reasonable approach. 
'Thus, the planners of future courses, and 
the instructors responsible for presenting 
the courses must emphasize important con- 
cepts and practical information during their 
presentations. Well-planned examinations 
offered at the end of such courses will al- 
most certainly be passed by the over- 
whelming majority of registrants who take 
them. 

It is hoped that the addition of one cate- 
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gorical course to the refresher course pro- 
gram of each future annual meeting of the 
American Roentgen Ray Society will pro- 
vide the opportunity for each radiologist 
who attends this meeting to choose his own 
approach to his continuing medical educa- 
tion. Dr. Jerome Wiot has done the lion's 
share of the work in planning the fine course 
to be presented at the 1975 annual meeting. 
He is an original member of the American 
College of Radiology Committee on Sys- 
tematized Refresher Course Planning which 
was established several years ago in the 
Division of Inter-Society Collaboration on 
Education of the American College of Ra- 
diology Commission on Diagnosis. My 
other colleagues on this committee who 
have worked for many years to bring the 
categorical course idea to fruition are Drs. 
Atis Freimanis, John Kirkpatrick, Robert 
Frieberger and David Witten. More re- 
cently, in an attempt to add greater versa- 
tility to the committee, the following radi- 
ologists have joined the committee: Drs. 
Jack Edeiken, Reed Rice, Bob Heitzman, 
'Tom Beneventano, Charles Gooding, Paul 
Hoffer, Stephen Keiffer and Richard Pfister. 
With the dedication and expertise which 
exists among this talented group of people, 
and with the future help of many radiologi- 
cal colleagues who are interested in post- 
graduate medical education, be they in 
university departments or in private prac- 
tice, we should be able to plan an outstand- 
ing group of categorical courses. We wish 
to emphasize again that the categorical 
course innovation is but one small part of 
the already excellent refresher course pro- 
gram, and the individual short courses will 
continue to be the most important and 
numerous components of the instructional 


course program. 
Sipx gy W. Nexson, M.D. 








Vor. 124, No. 3 


AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 


Hanorp O. Peterson, M.D., Director 


Eucene Gepcaupas, M.D., Associate Director 


Titles and Abstracts of Courses Offered 
Seventy-Sixth Annual Meeting 
Marriott Hotel, Atlanta, Georgia 
September 29-October 3, 1975 


Tue Instruction Courses for the Sev- 
enty-sixth Annual Meeting of the American 
Roentgen Ray Society will be held on 
Monday, Tuesday, Wednesday and Thurs- 
day afternoons, September 29, 30, October 
I and 2 at 3:00 P.M. and Friday morning, 
October 3, at 11:00 A.M. 

Each course will last about 9o minutes 
during which time there will be no other 
activity scheduled. The courses were sched- 
uled on Friday morning at 11:00 A.M. for 
the first time last year and this proved to be 
so successful, it will be continued this year. 

In addition to the regular courses of 
which there will be 64 periods, there will be, 
for the first time, a series of courses dealing 
entirely with the Chest. This is described 
in detail below. Please observe that the 
“Categorical Courses" on the Chest will 
cover a period of 6 days and a total of 16 
hours, and it will not be possible to take 
any other courses if one signs up for the 
Chest Program. 

A separate registration desk for the In- 
structional Courses will be located in the 
general registration area and will be open 
beginning at 9:00 A.M. Sunday morning, 
September 28. Complete information con- 
cerning the courses and sale of any remain- 
ing tickets will be available there. 

The “Categorical Course on the Chest" 
will begin on Sunday and will be the only 
subject presented on Sunday. There will be 
9 courses on Monday and 15 on Tuesday, 
Wednesday and Thursday; 10 courses on 
Friday morning. A complete list of the 
faculty and abstracts for each course are 
included on the following pages. At the end 
of this section there is a pink registration 


form which should be completed in detail 
and mailed in promptly if you wish to get 
tickets for the courses of your choice. 
Tickets will be mailed to everyone whose 
registration (pink sheet) reaches the office 
of the Director before Friday, September 
I9, 1975. Please watch for your tickets 
which will be mailed in an envelope marked 
“SECTION ON INsTRUCTION, AMERICAN 
Rorentcen Ray Socrery—Ticxets En- 
CLOSED." The first mailing will be early in 
September. Any requests for tickets which 
arrive after the deadline will not be mailed 
but will be honored at the Instruction 
Course registration desk in the hotel. 


HOW TO REGISTER AND 
OBTAIN TICKETS 


Review the abstracts on the following 
pages; make 3 choices for each day; fill out 
the pink order form with the course number 
and name of instructor for each choice. For 
each course selected a $3.00 registration fee 
is required from nonmembers. If you select 
5 courses,-one each day, the cost will be 
$15.00. 

Members of the American Roentgen Ray 
Society, graduate students or residents in 
radiology or nonmenibers who are con- 
tributing to the program by way of an in- 
struction course, a paper on the scientific 
program or a scientific exhibit, are not re- 
quired to pay for these courses but must fill 
out a pink order form indicating their 
choices, and check the proper box opposite 
name and address. 

Everyone who registers for the Categori- 
cal Course in Chest Diseases must take the 
entiré series and pay the $25.00 fee. This 
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includes members of the American Roent- 
gen Ray Society. The Categorical Course 
includes a total of 16 hours of instruction 
and a syllabus. 

Please mail your order as promptly as 
possible to Dr. Harold O. Peterson, 1995 
West County Road B, St. Paul, Mn. 55113. 


THE FACULTY 


David H. Baker, M.D., Director of Radiology, Babies 
Hospital, Columbia-Presbyterian Medical Center; 
Professor, Columbia College of Physicians and Sur- 
geons, New York, N. Y. 


Walter E. Berdon, M.D., Associate Director of Ra- 
‘diology, Babies Hospital, Columbia-Presbyterian 
Medical Center; Professor, Columbia College of 
Physicians and Surgeons, New York, N. Y. 


Harley C. Carlson, M.D., Diagnostic Roentgenology, 
Mayo Clinic, Rochester, "Mn. $5901 


Paul L. Carson, Ph.D., Radiology Department, Uni- 
versity of Colorado Medical Center, Denver, Co. 


Arnold Chait, M.D., Professor of Radiology, Hospi- 
tal of the University of Pennsylvania, Philadelphia, 
Pa. 


Norman E. Chase, M.D., Professor and Chairman, 
Department of Radiology, New York University 
Medical Center, School of Medicine; Director of 
Radiology, Bellevue Hospital, New York, N. Y. 


James Christie, M.D., Professor and Chairman, De- 
partment of Radiology, University of Iowa, Iowa 
City, Ia. 


Richard H. Daffner, M.D., Assistant Professor, Uni- 
versity of Louisville School of Medicine; Department 
of Radiology, Louisville General Hospital, Louisville, 
Ky. 


` Gerald D. Dodd, M.D., Professor and Chairman, 
Department of Radiology, M. D. Anderson Hospital, 
Houston, Tx. 


J. Scott Dunbar, M.D., Professor and Head, Faculty 
of Medicine, Department of Diagnostic Radiology, 
University of British Columbia, Vancouver, B. C. 


Jack Edeiken, M.D., Professor and Chairman, De- 
partment of Radiology, Thomas Jefferson University 
Hospital, Philadelphia, Pa. 


Robert L. Egan, M.D., Chief, Mammography Sec- 


tion, Department of Radiology, Emory University 
School of Medicine, Atlanta, Ga. 
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: Lawrence P. Elliott, M.D., Professor of Radiology, 


University of Florida, Gainesville, Fl. 


Benjamin Felson, M.D., Professor of Radiology, 
University of Cincinnati College of Medicine, Cin- 
cinnati General Hospital, Cincinnati, Oh. 


John J. Fennessy, M.D., Professor and Chairman, 
Department of Radiology, University of Chicago, 
Pritzker School of Medicine, Chicago, Il. 


Robert G. Fraser, M.D., Professor and Chairman, 
Department of Radiology, McGill University, Mon- 
treal, Que. 


Richard M. Friedenberg, M.D., Professor and Chair- 
man, Department of Radiology, New York Medical 
College, New York, N. Y. 


John A. Gehweiler, Jr., M.D., Associate Professor of 
Radiology, Duke University Medical Center, Dur- 
ham, N. C. 


Lawrence H. A. Gold, M.D., Associate Professor of 
Radiology, University of Minnesota Medical Center, 
Minneapolis, Mn. 


Barry B. Goldberg, M.D., Head, Section of Diag- 
nostic Ultrasound, Episcopal Hospital; Professor of 
Radiology, Temple University Health Sciences Cen- 
ter, Philadelphia, Pa. 


Alexander Gottschalk, M.D., Professor of Radiology, 
Director of Nuclear Medicine, Yale University 
School of Medicine, New Haven, Ct. 


C. Benjamin Graham, M.D., Professor and Director 
of Pediatric Radiology, University of Washington 
School of Medicine and Hospital; Associate Director 
of Radiology, Children's Orthopedic Hospital and 
Medical Center, Seattle, Wn. 


Reginald Greene, M.D., Assistant Profesor of Ra- 
diology, Harvard Medical School, Massachusetts 
General. Hospital, Boston, Mass. 


Richard H. Greenspan, M.D., Professor and Chair- 
man, Department of Radiology, Yale University 
School of Medicine, New Haven, Ct. 


Glen W. Hartman, M.D., Diagnostic Roentgenology, 
Mayo Clinic, Rochester, Mn. 


Derek C. Harwood-Nash, M.B., Ch.B., F.R.C.P. 
(C), Head, Division of Pediatric Neuroradiology, 
The Hospital for Sick Children, Toronto, Ont. 


E. Robert Heitzman, Jr., M.D., Professor of Radiol- 
ogy, State University of New York, Upstate Medical 
Center, Syracuse, N. Y. 
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William R. Hendee, Ph.D., Department of Radiol- 
ogy, University of Colorado Medical Center, Den- 
, ver, Co. 


Peter G. Herman, M.D., Associate Professor, De- 
partment of Radiology, Peter Bent Brigham Hos- 
pital, Boston, Mass. 


B. Leonard Holman, M.D., Associate Professor, 
Peter Bent Brigham Hospital, Harvard Medical 
School, Department of Radiology, Boston, Mass. 


Harold G. Jacobson, M.D., Professor and Chairman, 
Department of Radiology, Albert Einstein College of 
Medicine (MHMC); Radiologist-in-Chief, Monte- 
fiore Hospital and Medical Center, Bronx, N. Y. 


Michael Johnson, M.D., Associate Professor of Ra- 
diology (Fellow in Cardiology), Duke University 
Medical Center, Durham, N. C. 


Melvin P. Judkins, M.D., Professor and Chairman, 
Director of Cardiovascular Laboratories, Depart- 
ment of Radiology, Loma Linda University Medical 
Center, Loma Linda, Ca. 


Kenneth R. Kattan, M.D., Associate Professor of 
Radiology, Department of Radiology, College of. 
Medicine, University of Cincinnati Medical Center, 
Cincinnati, Oh. 


Jeremy J. Kaye, M.D., Assistant Professor of Ra- 
diology, Cornell University Medical School; Asso- 
ciate Attending Radiologist, Hospital for Special 
Surgery, New York, N. Y. 


Irwin I. Kricheff, M.D.; Professor of Radiology, New 
York University Medical Center, School of Medi- 
cine; Director of Neuroradiology, New York Univer- 
sity Medical Center, Bellevue Hospital, New York, 
N. Y. 


Anthony F. Lalli, M.D., Head, Clinic Radiology, 
Cleveland Clinic, Cleveland, Oh. 


John W. Lane, M.D., Chief, Department of Radiol- 
ogy, Baptist Medical Center; Clinical Professor of 
Radiology, University of Arkansas Medical Center, 
Little Rock, Ar. 


Norman E. Leeds, M.D., Professor of Radiology; 
Head, Neuroradiology Section, Montefiore Hospital 
and Medical Center, Bronx, N. Y. 


George R. Leopold, M.D., Associate Professor; Head, 
Division of Diagnostic Ultrasound, University of 
California Hospital, San Diego, Ca. 


Merle K. Loken, M.D., Ph.D., Professor of Radiol- 
ogy; Director of Nuclear Medicine, University of 
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Minnesota Hospitals, Minneapolis, Mn. 


A. S. Macmillan, Jr., M.D., Assistant Clinical Pro- 
fessor in Radiology, Harvard Medical School; Ra- 
diologist, Massachusetts Eye and Ear Infirmary; 
Radiologist to the Harvard Medical and Surgical 
Services, Boston City Hospital, Boston, Mass. 


J. A. Marc, M.D., Director; Neuroradiology Section, 
Department of Radiology, Grady Memorial Hospital 
of Emory University, Atlanta, Ga. 


Richard H. Marshak, M.D., Clinical Professor of 
Radiology, Mount Sinai School of Medicine, New 
York, N. Y. 


William Martel, M.D., Professor of Radiology, The 
University of Michigan Medical Center, Department 
of Radiology, Ann Arbor, Mi. 


John E. Martin, M.D., F.A.C.R., Chairman, De- 
partment of Radiology, St. Joseph Hospital, Hous- 
ton; Professor of Radiology, University of Texas 
M.D. Anderson Hospital, Houston, Tx. 


Robert W. McConnell, M.D., Director, Nuclear 
Medicine, St. Paul Hospital; Clinical Professor of 
Radiology, University of Texas, Southwestern Medi- 
cal School, Dallas, Tx. 


Edwin C. McCullough, Ph.D., Department of On- 
cology, Mayo Clinic, Rochester, Mn. 


William M. McKinney, M.D., Associate Professor of 
Neurology; Research Associate in Radiology, Bow- 
man Gray School of Medicine, Winston-Salem, 
N.C. 


Morton A. Meyers, M.D., Professor of Radiology, 
'The New York Hospital—Cornell Medical Center, 
Department of Radiology, New York, N. Y. 


Raymond L. Osborne, Jr., M.D., Assistant Professor 
of Radiology, Memorial Hospital, New York, N. Y. 


M. B. Ozonoff, M.D., Director of Radiology, New- 
ington Children's Hospital, Newington, Conn. 


J. Thomas Payne, Ph.D., Assistant Professor of Ra- 
diology, University of Minnesota Hospitals, Min- 
neapolis, Mn. 


Guy D. Potter, M.D., Professor of Radiology, Col- 
lege of Physicians and Surgeons, Columbia Univer- 
sity and the Columbia-Presbyterian Medical Center, 
New York, N. Y. 


D. Gordon Potts, M.D., Professor of Radiology, The 
New York Hospital—Cornell Medical Center, New 
York, N. Y. 
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Maurice M. Reeder, M.D., LTC, MC, Chief, De- 
partment of Radiology, Walter Reed Army Medical 
Center, Washington, D. C. 


David F. Reese, M.D., Diagnostic Roentgenology, 
Mayo Clinic, Rochester, Mn. 


Reed P. Rice, M.D., Associate Professor of Radiol- 
ogy, Duke University Medical Center, Durham, 


Leo G. Rigler, M.D., Professor of Radiology, De- 
partment of Radiologic Sciences, University of Cali- 
fornia Center for Health Sciences, Los Angeles, Ca. 


Stewart R. Roberts, Jr., M.D., Assistant Professor of 
Radiology and Medicine, Emory University School 
of Medicine, Atlanta, Ga. 


Francis F. Ruzicka, M:D., Professor of Radiology; 
Associate Chairman of the Department of Radiology, 
University of Wisconsin Medical Center, Madison, 
Wi. 


Eugene L. Saenger, M.D., Director, Radioisotope 
Laboratory; Professor of Radiology, Cincinnati Gen- 
eral Hospital, Cincinnati, Oh. 


E. Nicholas Sargent, M.D., Professor of Radiology, 
University of Southern California, Los Angeles 
County General Hospital, Los Angeles, Ca. 


M. M. Schechter, M.D., Director, Neuroradiology 
Section, Department of Radiology, Albert-Einstein 
College of Medicine, Bronx, N. Y. 


Stanley S. Siegelman, M.D., Professor of Radiology; 
Director, Division of Diagnostic Roentgenology, The 
Johns Hopkins University School of Medicine and 


the Johns Hopkins Hospital, Baltimore, Md. 


Edward B. Singleton, M.D., Director of Radiology, 
St. Luke and Texas Children's Hospital and Texas 
Heart Institute; Clinical Professor of Radiology, 
Baylor University, Houston, Tx. 


Edward V. Staab, M.D., Professor and Director, 
Division of Nuclear Medicine, North Carolina Medi- 
cal Center, Chapel Hill, N. C. 


Leonard E. Swischuk, M.D., Professor of Radiology 
and Pediatrics; The University of Texas Medical 
Branch, Galveston, Tx. 


Elias G. Theros, M.D., Chairman, Department of 
Radiologic Pathology; Registrar of the American 
Registry of Radiologic Pathology; Chief, Radiologic 
Branch, Armed Forces Institute of Pathology, Wash- 
ington, D. C. 
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John R. Thornbury, M.D., Professor of Radiology, 
University Hospitals, University of Michigan Medi- 
cal Center, Ann Arbor, Mi. 


Vernon Vix, M.D., Professor of Radiology, Univer- 
sity of Indiana Medical Center, Indianapolis, In. 


A. L. Weber, M.D., Chief, Department of Radiology, 
Massachusetts Eye and Ear Infirmary, Boston, 
Mass. 


Heinz S. Weens, M.D., Professor and Chairman, 
Department of Radiology, Emory University School 
of Medicine, Atlanta, Ga. 


John F. Weigen, M.D., Department of Radiology, 
Palo Alto Medical Clinic; Clinical Assistant Profes- 
sor of Radiology, Stanford University, Palo Alto, Ca. 


Richard L. Wesenberg, M.D., Pediatric Radiologist, 
University of Colorado Medical Center, Denver, 
Colo. 


Joseph P. Whalen, M.D. Professor, Department of 
Radiology, The New York Hospital-Cornell Medical 
Center, New York, N. Y. 


Robert H. Wilkinson, Jr., M.D., Associate Professor . 
of Radiology, Division of Nuclear Medicine, Duke 
University Medical Center, Durham, N. C. 


John N. Wolfe, M.D., Chief, Department of Radiol- 
ogy, Hutzel Hospital, Detroit, Mi. 


CATEGORICAL COURSE ON 
CHEST DISEASES 


Jerome F. Wiot—Course Coordinator 
Stoney W. NeLson—General Chairman 


Sunday, September 28 through 
Friday, October 5, 1975 


PLease Note: 


This course extends over a period of 16 hours using 
up all the available time for Instructional Courses. 
If you select this course, do not register for any of the 
others. 


Fee—$25.00 (includes syllabus) 
Must be paid by everyone which includes 
members, nonmembers, residents, etc. 


COURSE OUTLINE 
Sunday 


1:00-2:00 P.M, The Roentgen Work-up of Pul- 
monary Disease with Special 
Emphasis on Newer Diagnostic 
Techniques. John Fennessy, M.D. 


2:00-3:00 P.M. The Chest Wall, Pleura and Ex- 
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tra Pleural Space. Vernon Vix, 
M.D. 

'The Mediastinum—Normal and 
Abnormal. Heinz Weens, M.D. 
Abnormalities Peculiar to the 
Pediatric Age Group, Part I. 
Edward B. Singleton, M.D. 


3:00-4:00 P.M. 


4500-5100 P.M. 


Monday 


Abnormalities Peculiar to the 
Pediatric Age Group, Part II. 
Edward B. Singleton, M.D. 
Radiologic Pathologic Correla- 
tion, Part I. E. Robert Heitz- 
man, M.D. 

Radiologic Pathologic Correla- 
tion, Part II. E. Robert Heitz- 
man, M.D. 

Pattern Recognition in Pulmo- 
nary Disease, Part I. Benjamin 
Felson, M.D. 

Pattern Recognition in Pulmo- 
nary Disease, Part II. Benjamin 
Felson, M.D. 


1:00-2:00 P.M, 


2:00-2:45 P.M. 


2:45-3:30 P.M. 


3:30-4:15 P.M. 


4:15-5:00 P.M. 


Tuesday 


3:00-4:00 P.M. Obstructive Airway Disease. Rob- 
ert G. Fraser, M.D. 
Malignancies of the Lung. Leo 


G. Rigler, M.D. 


4:00-5:00 P.M. 


Wednesday 


The Pneum oconioses. E. Nicholas 
Sargent, M.D. 

Granulomatous Disease, etc., 
Other Infections. Elias G. Theros, 
M.D. 


3:00-4:00 P.M. 


4:00-5:00 P.M, 


Thursday 


3:00-4:00 P.M. The Traumatized Lung. Regi- 
nald Greene, M.D. 

Immunologic Diseases and Op- 
portunistic Infection. Stewart R. 


Roberts, M.D. 


4:00-5:00 P.M, 


Friday 


11:00-12:00 A.M. Pulmonary Vasculature. Richard 
H. Greenspan, M.D. 
12:00-1:00 P.M. Pulmonary Embolus. Alexander 


Gottschalk, M.D. 


This 16 hour course will emphasize reliable and 
fundamental diagnostic radiological concepts and ra- 
diologic-pathologic correlations of importance in the 
evaluation of a wide variety of pulmonary diseases. 
An outstanding group of instructors will cover the 
subject in a systematic sequence. It is anticipated 
that this course will appeal to radiologists who wish 
to plan their continuing medical education by cover- 
ing one body system each time they attend the an- 
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nual meeting. It should be emphasized that registra- 
tion will be on an “all or none" basis; £.e., registrants 
must sign up for the entire course, rather than for 
individual parts of it. Registrants for the entire 
course will not be able to obtain tickets for other 
courses which are given at the same time as the 
categorical course. An illustrated syllabus will be 
available for each registrant for the entire course; 
the cost for this syllabus is included in the registra- 
tion fee of $25.00 for this course. Syllabi will wor be 
available to those who do not register for the entire 
course. 

This course will provide approximately 16 hours 
of AMA Category 1 credit, and an examination will 
be offered at the end of the course for those wishing 
to obtain "validation" of these credits. 


DESCRIPTION OF COURSES 
COURSE ror 


Monday 


GLEN W. HARTMAN, M.D. 
Rochester, Minnesota 


Excretory Urography—Individualization of the 
Examination 

Numerous advances have been made in the per- 
formance of excretory urography in recent decades. 
Most radiologists can readily recall when it was stan- 
dard practice to use a relatively small dose of con- 
trast medium and to obtain a few standard views 
without monitoring the examination. As a result, the 
renal outlines were seldom demonstrated and the 
collecting systems rarely filled. Masses and scars 
went undetected and retrograde pyelography was an 
essential supplementary examination. We have ad. 
vanced beyond this level of practice, but it is appar- 
ent that the consistent production of high quality ex- 
cretory urography requires the continuing careful 
attention of the radiologist. Even before the exami- 
nation, the radiologist must select the contrast me- 
dia, the film-screen combination, and the type of 
x-ray equipment which will give the best results. He 
must also be certain that his film processing system is 
functioning at an optimal level. 

It is desirable to standardize certain basic steps of 
the excretory urogram, but the examination of each 
patient must be individualized beginning with the 
preparation. The advantages and disadvantages of 
laxatives, enemas, and fluid restriction will be briefly 
discussed. Dosage of contrast medium should vary 
according to the patient's weight, status of renal 
function and whether or not ureteral compression is 
to be employed. The timing and type of films to be 
obtained depend on the indication for the examina- 
tion. 

It is essential to demonstrate clearly all of the 
renal parenchyma bilaterally. This can be done by 
monitoring excretory urograms and varying the pro- 
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cedure as necessary. Routine tomography is the most 
dependable method of depicting parenchymal lesions. 

The relative value of various views such as prone, 
oblique, upright, and post-void will be emphasized 
as will the use of fluoroscopy in the evaluation of 
ureteral pathology. 


COURSE 102 
Monday 


REED P. RICE, M.D. 
Durham, North Carolina 


Radiologic Evaluation of the Acute Abdomen 


This course is designed to illustrate the value of 
radiology in the evaluation of the patient with acute 
abdominal symptomatology. 

This will include the value of the plain abdominal 
roentgenogram in the specific diagnosis of diszases, 
but will also provide a guide to the contrast examina- 
tion of choice in appropriate situations. 

An aggressive approach to the use of simple con- 
trast examinations can result in significantly earlier 
diagnosis. 


COURSE 103 
Monday 


JACK EDEIKEN, M.D. 
Philadelphia, Pennsylvania 


A Rational Approach to Bone Radiology 


The discussion will include a rational approach to 
the diagnosis of bone lesions in general and bone tu- 
mors specifically. The aggressive and non-aggressive, 
periosteal reaction, age consideration, and matrix 
calcification will also be discussed. 

Important pathology considerations will be brough t 
out, indicating the role of the radiologist in advising 
the pathclogist. 


COURSE 104 
and 
COURSE 204 


Monday and Tuesday 


ARNOLD CHAIT, M.D. 
Philadelphia, Pennsylvania 


Abdominal Angiography : Part I 


Following more than a decade of explosive expan- 
sion, abdominal angiography has now taken its place 
among the more expensive, but no longer very 
"special" radiologic procedures. Its applications are 
well understood and its limitations recognized. 

The first session of this 2 day course will concen- 
trate on a demonstration of the angiographic pat- 
terns of disease of the abdominal aorta and viscera 
profused by its branches including the liver, pancreas, 
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spleen and gut, as well as omentum and mesentery in 
adults and children. 

There will be a discussion of neoplastic, inflamma- 
tory, traumatic, and primary vascular diseases. 


Part II 


The second session will consist of a discussion of 
techniques of manipulation of blood flow to the ab- 
dominal viscera and will include such topics as the 
angiographic diagnosis and pharmacologic control of 
gastrointestinal bleeding, transcatheter management 
of non-occlusive mesenteric ischemia and the use of 
autogenous clot in the control of pelvic and renal 
hemorrhage. Emphasis will be on the practical rather 
than the esoteric. These techniques are readily 
mastered and should be available in any institution 
equipped for the performance of angiographic pro- 
cedures. 

Time permitting, there will be a discussion of 
hazards of angiography with suggestions for minimiz- 
ing them. 


COURSE 105 
Monday 
JOHN N. WOLFE, M.D. 
Detroit, Michigan 
Xeroradiography 


'The presentation will have several divisions. They 

are as follows: 

1. General remarks: a brief description of the 
xeroradiographic process followed by examples 
of its use in mammography. Also presented will 
be material citing its advantages and disad- 
vantages. Áreas under investigation such as 
negative mode mammography will be discussed. 
A review of technique difficulties will be shown. 

2. General application of xeroradiography: a pre- 
sentation of where xeroradiography appears to 
have advantage over conventional film mam- 
mography and at the same time where it has 
disadvantages. There will be illustrative exam- 
ples of the various applications and some re- 
marks on technique such as judging overexpo- 
sure and underexposure. 


COURSE 106 
Monday 
EUGENE L. SAENGER, M.D. 
Cincinnati, Ohio 

Bone Scanning: Tumor Localization 

(45 minutes of this period) 
ROBERT H. WILKINSON, JR., M.D. 

Durham, North Carolina * 
(45 minutes of this period) 
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COURSE 107 
Monday 


BARRY B. GOLDBERG, M.D. 
Philadelphia, Pennsylvania 


An Introduction to Diagnostic Ultrasound 


Diagnostic ultrasound has assumed ever increasing 
importance in medicine, particularly as an adjunct 
to many radiological procedures. 

This course will provide information on the diag- 
nostic uses of ultrasound utilizing all 4 established 
modes of display, i.e., A-mode, M-mode, Doppler and 
B-scan including gray scale. The basics of physics 
and instrumentation will be provided. Emphasis will 
be placed on the established uses of ultrasound in all 
areas of the body including the head, chest, abdomen, 
and pelvis. 

A course outline as well as a list of available books 
will be distributed. 


COURSE 108 
Monday 


KENNETH R. KATTAN, M.D. 
Cincinnati, Ohio 
Tricks and Treats in Tomography 


A tomogram is not exactly synonymous to a roent- 
genogram of an anatomic cut. 

The course describes the different pitfalls in 
tomography and how to avoid them. The Law of 
Tangent is stressed and its clinical applications are 
described. Mention is also given to the application of 
Law of Tangent to a curved surface. 

Parasitic and phantom shadow formations are 
explained in diagrams and clinical examples of each 
are given. The importance of proper rotation of the 
patient and the proper direction of the tube in order 
to decrease distortion of the image is mentioned. This 
is feasible only if proper examination of the study is 
initiated. The conventional roentgenogram (and 
sometimes fluoroscopy) is done before initiation of 
the tomographic study. 

'The various tube movements, the different thick- 
ness of the cut and the degree of spacing between the 
cuts in different studies are reviewed. 


COURSE 109 
Monday 


M. M. SCHECHTER, M.D. 
Bronx, New York 


J. A. MARC, M.D. 
Atlanta, Georgia 


A Simplified Approach to Posterior Fossa 
(Vertebral) Angiography 


À practical guide to interpretation of angiography 
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of the posterior fossa will be presented. 

The normal arterial and venous angiographic 
anatomy will be shown and correlated with speci- 
mens and simplified with line drawings and geometric 
designs. 

The angiographic findings in pathologic conditions 
involving the brain stem, cerebellum, fourth ven- 
tricle, cerebellopontine angle, foramen magnum and 
tentorium will be correlated with gross pathology. 

An outline summary of the course will be dis- 
tributed. 


COURSE 201 
Tuesday 


RICHARD M. FRIEDENBERG, M.D. 
New York, New York 


Non-Neoplastic Lesions of the Kidney and 
Ureter 


This course will review the common lesions of the 
kidney which are non-neoplastic and, in most cases, 
do not produce tumefactive masses. 

The course will start with a brief discussion of the 
basic diagnostic principles of pyelonephritis and some 
of the more common variations seen in pyelonephritis 
such as xanthogranulomatous pyelonephritis. Follow- 
ing this, a spectrum of diseases with their patho- 
physiology and differential characteristics will be dis- 
cussed. These lesions will include papillary necrosis, 
tuberculosis, medical lesions producing arteritis in 
the kidneys, fungus diseases, and some comments on 
the pathophysiology of ureteral dysperistalsis, pyelo 
sinus reflux, and megaloureter. 


COURSE 202 
Tuesday 


RICHARD H. MARSHAK, M.D. 
New York, New York 


Lesions of the Colon: a Pathologic and Roent- 
gen Correlation 


. Lymphosarcoma 

. Familial polyposis 

. Endometriosis 

. Mucocele 

Unusual vascular lesions of the colon 

. Pneumatosis 

. Colitis Cystica Profunda 

. a here will be a discussion of polyps of the colon 
and their relationship to malignancy and much 
abused colonoscopy. Other lesions will also be 
discussed, such as diverticulitis, if time permits. 
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COURSE 203 
Tuesday 


WILLIAM MARTEL, M.D. 
Ann Arbor, Michigan 


Differential Diagnosis of Arthritis 


'This course will consist of a series of vignettes high- 
lighting certain features which have special diag- 
nostic significance, particularly in the context of 
conditions commonly confused with one another or 
missed entirely. 

'The discussion will deal with rheumatoid arthritis, 
osteoarthritis, gout, pseudogout, lupus, ankylosing 
spondylitis, ischemic necrosis and other conditions. 


COURSE 205 
and 
COURSE 305 


Tuesday and Wednesday 


JOHN N. WOLFE, M.D. 
Detroit, Michigan 


Mammography: Part I and II 


The course is designed to present principally prob- 
lems in mammozraphic diagnosis. A portion of the 
time will also be devoted to a group of short subjects 
which are deemed important but not discussed too 
frequently. 

After a brief introduction presenting some high- 
lights of mammography and touching very briefly on 
technique and equipment, the following subjects will 
be presented: (1) carcinoma of the breast; (2) differ- 
ential diagnosis of uncalcified breast masses; (3) dif- 
ferential diagnosis of breast calcifications; (4) the 
axilla; (5) the skin; (6) prominent duct patter..; and 
(7) indicators of risk for the development of breast 
cancer. 

No attempt will be made to cover all aspects of 
breast diagnosis. Most of the illustrative material 
will be by xeroradiography. It is not believed that 
this will hamper those who are more accustomed to 
film mammography because the morphology of a tu- 
mor or calcifications on a xeroradiogram of the 
breast is the same as observed on film. 


COURSE 206 
Tuesday 


DAVID H. BAKER, M.D. 
New York, New York 


WALTER E. BERDON, M.D. 
New York, New York 


Varied and Unusual Sequelae in Both Systemic 
and Primary Bone Disease in Children 


The growing skeleton has a very significant carti- 
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lage component which limits our ability to assess 
both short and long term effects of injury or disease. 
We would like to stress this aspect of acquired bone 
disease in children, with examples of both usual and 
unusual skeletal insults and their effects from trauma, 
infection, arthritis, neoplasm, and radiation. The em- 
phasis will be practical. 


COURSE 207 
Tuesday 


C. BENJAMIN GRAHAM, M.D. 
Seattle, Washington 


Persistent Myths which Confuse and Compli- 
cate Children's Radiology 


Many misconceptions exposed here are longstand- 
ing and well entrenched in medical lore. The corre- 
sponding truths are almost equally old, but unfor- 
tunately they remain generally poorly known or un- 
derstood. Healthy and sick children alike will profit 
if their radiologists recognize that: 


1. Skeletal maturation assessment and growth 
potential prediction are rather imprecise and 
greatly overutilized. 

2. The normal bone age range is surprisingly 
wide, even encompassing most short boys and 
tall girls. 

3. Periosteal new bone, metaphyseal bands and 
beaks, and irregular or fragmented ossification 
centers are predominantly normal develop- 
mental phenomena. 

4. The only radiographic sign in the newborn of 
so-called congenitally dislocated hip is actual 
subluxation. 

5. Lumbosacral spina bifida occulta is very com- 
mon and represents no more than an anatomic 
variation. 

6. Vertebral beaking is a greatly misunderstood 
deformity associated with certain disorders, 
coming in a confusing but meaningful array of 
sizes and shapes. 

7. Wormian bones and J-shaped sella turcica are 
to be expected in the infant skull and persist 
longer in immature individuals. 

8. Normal newborn kidneys are strikingly large 
and usually function relatively poorly. 

g. The infant urinary tract requires, and its sys- 
tems allow, significantly higher urographic 
doses for optimum demonstration. 

10. Developmental abnormalities of bladder out- 
let and posterior urethra, excluding valves in 
males, are virtually nonexistent. 

11. Diaphragm level alone is a most inexact 
method for evaluating degree of inspiration or 
aortic catheter position. y 

12. ‘ihe normal thymus may be huge, interfering 
with cardiac evaluation and masquerading as 
mediastinal disease in later childhood. 


7—— 
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13. Neonatal atelectasis, aspiration, and pneu- 
monia remain much overdiagnosed, while 
widespread misunderstandings regarding the 
more prevalent newborn respiratory problems 
continue. 


It is hoped that, as "truths" prevail over “myths,” 
there will be time for spirited discussion. 


COURSE 208 
Tuesday 


A. S. MACMILLAN, JR., M.D. 
Boston, Massachusetts 


Sinuses and Orbits—The Facial Region 


The use of 8 standard views with modified acces- 
sory views provides accurate scout film evaluation of 
the entire facial area. Catheter and other techniques 
are done under fluoroscopic spot film control. 

Pleuridirectional tomography is principally used in 
anteroposterior and lateral projections with fewer 
basal and reverse optic canal views, ; 

Numerous disease, trauma-fracture, infection and 
inflammation, paranasal sinus and nasopharyngeal 
masses are seen, in about this order. 

The orbit, including the sella is frequently involved 
by regional disease. Specific orbital lesions aré: 
(1) ? IOFB; (2) unilateral exophthalmos using stan- 
dard clinical and laboratory methods has been 
studied by many methods. B scan ultrasound and 
CAT scanning are newer non-invasive accurate 
methods. 


COURSE 209 
(45 minutes each) 
Tuesday 


ROBERT W. MC CONNELL, M.D. 
Dallas, Texas 


Radionuclide Imaging Studies for Evaluation of 
Liver, Spleen and Pancreas 


Hepatic perfusion, function and morphology, as 
well as visualization of the spleen and pancreas will 
be discussed in detail. 

Morphologic studies of the liver will be placed in 
their proper perspective. The limitations of these 
studies, as well as pancreatic scanning, together with 
correlation with other diagnostic studies will form 
the major portion of this refresher course. 


EDWARD V. STAAB, M.D. 
Chapel Hill, North Carolina 


Renal Nuclear Medicine 


E : 

Recent advances have changed Renal Nuclear 
Medicine studies from screening to definitive exami- 
nations in many instances. 
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Newer radiopharmaceuticals that increase the 
resolution in imaging studies mak: these techniques 
in selective instances the ones of choice for evaluating 
patients with potential space occupying lesions. 

New ways to use many of the radiopharmaceuticals 
for evaluating patients with genitourinary abnor- 
malities have been developed and evaluated clini- 
cally. . ] 

The combination of the sensitive functional mea- 
surements that are obtained with radiopharmaceuti- 
cals and simultaneous imaging with camera systems 
has improved the specificity of older techniques. 

This course will primarily concern itself with the 
clinical usefulness of Renal Nuclear Medicine in: (1) 
renal failure; (2) space occupying lesions; (3) urinary 
tract obstructions; (4) trauma; (5) children (neo- 
nates); (6) hypertension; (7) reflux; (8) residual blad- 
der contents; (9) transplantation; and (10) kidney 
preservation. 


COURSE 210 
Tuesday 


GEORGE R. LEOPOLD, M.D. 
San Diego, California 


Abdominal Ultrasonography 


This course will emphasize the wide applicability 
of ultrasonic radiography in the diagnosis of abdomi- 
nal disorders. Following a discussion of the normal 
anatomy of the various organ systems, pertinent ex- 
amples of pathological disturbances will be presented. 

Abdominal imaging has been greatly facilitated by 
the introduction of the gray scale technique which 
permits display of intra-organ parenchymal echoes 
and a large number of vascular structures that pre- 
viously could not be discerned. The resultant image 
enhancement is certain to assure greater popularity 
of the technique among radiologists i erected in 
gastrointestinal disease. 


COURSE 211 
Tuesday 


WILLIAM R. HENDEE, Ph.D. 
Denver, Colorado 


Innovations in Diagnostic Radiology 


Recent developments in diagnostic radiologic 
equipment have expanded and improved the applica- 
tions of radiologic imaging procedures to clinical 
medicine. In many cases, these developments have 
been achieved at the price of simplicity of the equip- 
ment, and increased information about equipment 
specifications and operation is now required of per- 
sons responsible for selecting and using radiologic 
equipment in a clinical setting. Unfortunately, this 
information is not always easily accessible. Improve- 
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ment of the accessibility of this information is the 
purpose of this course. 

"Topics to be considered in this equipment-oriented 
course include: rare earth screens and matched film 
requirements, millisecond exposure timing including 
photo-timing, the problems of focal spot specifica- 
tions, and the matching of x-ray tube, generator, and 
image receptor characteristics. 

Additional topics will be considered as time per- 
mits, and an outline of the presentation will be dis- 
tributed as part of the course. 


COURSE 212 
Tuesday 


MELVIN P. JUDKINS, M.D. 
Loma Linda, California 


Imaging Techniques and Equipment Require- 
ments for Cinefluorography _ 


'This course is designed to assist the radiologist in 
improving cineflurographic imaging techniques in his 
hospital. The advent of the cesium iodide intensifier 
has materially improved imaging quality. However, 
the characteristics of these new imaging systems re- 
quire significant changes in all aspects of this imaging 
technique. 

The topics to be covered will include: (1) the ra- 
diographic requirements; (2) design characteristics of 
the cesium iodide intensifier; (3) the selection of an 
image intensifier for specific techniques; (4) optics; 
(5) the cine camera; (6) the selection of a film for 
cineflurography; (7) cine processing requirements; 
(8) the cine processor; and (9) viewing. 


COURSE 213 
Tuesday 
LAWRENCE H. A. GOLD, M.D. 
Minneapolis, Minnesota 
A Simplified Approach to Posterior Fossa Angi- 
ography 

A 90 minute course will be given, reviewing the 
anatomy and pathology found in the posterior fossa. 
An easy and uncomplicated approach will be stressed, 
keying on only a very few important vessels. The 
emphasis will be on gross anatomy and radiologic 
correlation. 


COURSE 214 
Tuesday 


DEREK C. HARWOOD-NASH, M.B., CH.B., 
F.R.C.P. (C) 
Toronto, Ontario, Canada 


The Pediatric Spine and Myelography 
A basic knowledge of the development of the spine 
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is essential in order to better understand the various 
significant anomalies of the spine and variations that 
may be considered normal. 

Myelography in infants demands a special and 
precise technique and together with the associated 
anomalies of the spine will detect congenital and 
neoplastic lesions that are peculiar to the infant age 
group. 

This presentation will discuss the philosophy and 
practical aspects of the diagnosis of such lesions in 
this age group. 


COURSE 215 
Tuesday 


NORMAN E. CHASE, M.D. 
New York, New York 


IRWIN I. KRICHEFF, M.D. 
New York, New York 


Computerized Axial Tomography 


A presentation of the technique and principles of 
the C.A.T. Scanner will be given and a number of 
areas where the C.A.T. Scanner is particularly useful 
in the diagnosis of diseases of the brain will be pre- 
sented. 

In addition, a number of typical cases of various 
types of cerebral disease, neoplasm, atrophy, vascu- 
lar disease, etc., will be demonstrated. 


COURSE 301 
Wednesday 


JOHN R. THORNBURY, M.D. 
Ann Arbor, Michigan 


Renal Cystic Disease in Adults and Children 


A brief review of current thoughts about the em- 
bryologic basis for the pathogenesis of cystic renal 
disease will be presented. 

The first portion of the course will be devoted to a 
presentation of the spectrum of the infantile poly- 
cystic disease/renal dysplasia/adult polycystic dis- 
ease diagnostic problem, Subsequently, medullary 
cystic disease, benign simple cyst (single and mul- 
tiple), and medullary sponge kidney will be discussed 
and put into perspective. Current concepts of the 
hereditary aspects of the various entities will be in- 
cluded. 

The aim of the course will be to present all you 
want to know about this ambiguous area of renal 
disease so that you can solve the diagnostic problems 
in reasonable fashion in daily practice. — ' 
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COURSE 302 
Wednesday 


RICHARD H. MARSHAK, M.D. 
New York, New York 


The Small Intestine 


I. Technique . 

2. Immuno-deficiency diseases. These inclüde dys- 
gammaglobulinemia, giardiasis, intestina] lym- 
phangectasia, amyloidosis, etc. 

3. Lymphosarcoma and Hodgkin's disease 

4. Miscellaneous small bowel diseases related to 
malabsorption. If time permits, some ischemic 
lesions of the small bowel will be discussed. 


COURSE 303 
Wednesday ] 


M. B. OZONOFF, M.D. 
Newington, Connecticut 


Disorders of the Hip in Children 


Hip abnormality in children may represent a local 
manifestation of systemic disease, or an entity limited 
to the hip. In either category, subsequent evolution 
of the disorder is strongly influenced by normal 
growth and maturation processes. 

The presentation is divided into 4 topics. The first 
will describe the developmental anatomy of the car- 
tilaginous and ossific epiphysis, growth plate, vascu- 
lar supply and surrounding soft tissue structures. 
Normal variants and arthrographic anatomy will be 
discussed. 

The second section will cover the plain film and 
arthrographic diagnosis of neonatal hip dislocation, 
with emphasis on early recognition, radiologic tech- 
niques, and late sequelae. 

The next portion will center around the diagnosis 
of avascular necrosis in general, and that of Legg- 
Perthes disease in particular. A discussion of the lat- 
ter will involve the differential diagnosis of femoral 
epiphyseal necrosis, including Gaucher’s disease, 
sickle-cell and other anemias, steroid arthropathy, 
epiphyseal dysplasia, transient synovitis, normal 
variants, and other conditions. 

Finally, those aspects of local trauma and infec- 
tion that are altered by the anatomy and develop- 
ment of the hip will be illustrated. 


COURSE 304 
Wednesday 


RICHARD L. WESENBERG, M.D. 
Denver, Colorado 


The Avant-Garde Approach to the Newborn 
Chest 


The latest concepts in newborn chest film inter- 
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pretation will be presented. Components of the nor- 
mal neonatal chest will be analyzed, utilizing practi- 
cal radiologic criteria. These criteria will then be 
applied to a discussion of the major types of respira- 
tory distress in the newborn: 


1. Wet lung disease (T.R.D.N., T.T.N., R.D.S.- 
Type 11) 

2. Drowned newborn syndrome (D.N.S.)-aspira- 
tion of clear amniotic fluid ix utero 


3. Hyaline membrane disease (H.M.D., R.D.S.) 


Practical points concerning new developments and 
changing radiographic patterns of the following en- 
tities will be presented: 


4. Perinatal asphyxia syndrome (P.A.S.) 

5. Meconium aspiration syndrome ` 

6. Pulmonary hemorrhage 

7. Infant of a diabetic mother (I.D.M.) 

8. Persistent fetal circulation syndrome (P.F.C.) 


The course is designed as a primer for those ra- 
diologists who are in the uncomfortable position of 
having to occasionally interpret newborn chest films, 
despite never having had any training in this highly 
specialized field. For those radiologists beyond the 
abecedarian stage, it is also intended to be a refresher 
course, as well as an introduction to the latest con- 
cepts pertaining to the common forms of newborn 
chest disease. Rare and exotic. entities will ot: be 
discussed as this is intended to be a practical course 
rather than an exercise in zebrology. 


COURSE 306 
and 
COURSE 406 


Wednesday and Thursday 


HAROLD G. JACOBSON,. M.D. 
Bronx, New York | 


STANLEY S. SIEGELMAN, M.D. 
Baltimore, Maryland - 


Skeletal Radiology—Interesting Manifesta- 
tions, Some Newer Concepts.and Provocative 
Challenges 


In these 2 completely new courses a variety of in- 
teresting and infrequently encountered skeletal ab- 
normalities will be presented, together with unusual 
manifestations of more common disorders. These en- 
tities will be organized into appropriate categories 
(e.g., endocrine abnormalities, neoplasms of bone, in- 
fective bone lesions, etc.). 

Specific subjects will include plasma cell dys- 
crasias, extra-medullary hematopoiesis, current 
concepts of hyperparathyroidism, unusual manifesta- 
tions of skeletal trauma, unusual manifestations of 
infective bone lesions and some unusual neoplasms 
of bone (a modern look). In addition, since many 
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changes in the basic knowledge of protein, calcium 
and vitamin D metabolism have been advanced in 
recent years, the radiologist will be brought up to 
date in regard tosthe current concepts in these areas. 
Disorders in these areas with radiologicál manifesta- 
tions will be illustrated to reflect this exciting new 
information. 

In each group unusual or even esoteric examples 
(“mavericks”) of that specific entity will be pre- 
sented, to serve as a springboard for the demonstra- 
tion of more frequently encountered manifestations 
of the abnormality under discussion. Newer concepts 
will be advanced where appropriate. 

Participants in these 2 courses will be encouraged 
to offer diagnostic possibilities (from their seats) for 
the introductory cases in each category—always on a 
completely voluntary and anonymous basis, since the 
room is dark. 

'The radiological criteria diagnostic for each ab- 
normality (even for the “mavericks” will be dis- 
cussed, with emphasis directed to the concept that 
“the answer is always on the film," even in the most 
difficult of cases. 

Skeletal disorders comprise a most fascinating as- 
pect of the discipline of radiology. Sufficient varia- 
tions exist in each diagnostic category to offer pro- 
vocative challenges to those interested in testing 
their skills. Since the learning process is closely re- 
lated to challenge it is anticipated hopefully in these 
2 courses, that the case material will be sufficiently 
stimulating and the gratifications inherent in volun- 
teering the correct diagnosis sufficiently rewarding 
to ensure a relevant learning experience. In addition, 
it is hoped that the presentation of newer concepts in 
important areas will be advantageous. 

In any event, no one will be embarrassed because 
this will not be a quiz show. Hopefully, the courses 
will demonstrate that learning relating to challenge 
can be fun and that a careful analytic evaluation of 
the radiological findings generally provide prime con- 
sideration of the correct answer, even in unusual in- 
stances, since the film usually speaks its own specific 
language. 


COURSE 307 
Wednesday 


MAURICE M. REEDER, M.D. 
Washington, D.C. 


BENJAMIN FELSON, M.D. 
Cincinnati, Ohio 


The Gamut Approach to Radiology 


The word gamut is defined as the whole range of 
anything. As used in a radiological sense, it indicates 
a complete list of causes of a particular roentgen pat- 
tern or finding. Many radiologists have a tendency to 
use the “Gamut approach" without calling it that. 
You see a solitary calcification in the skull and im- 
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mediately start groping in your memory for causes. 
You recall perhaps 6 causes, then eliminate two be- 
cause of rarity or incompatible roentgen pattern. 
Then, with the clinical information at your elbow in 
the form of an x-ray requisition or a clinician, you 
weed out two more that do not fit the clinical setting, 
leaving you with two likely diagnoses, both of which 
may prove to be incorrect. How frustratingly incom- 
plete these cerebral gamuts really are! 

The concept behind the Gamut approach to ra- 
diology is to provide you with a more complete and 
more accurate list of possibilities for a specific pattern 
such as honeycomb lung, bull’s-eye lesion of the 
gastrointestinal tract, floating teeth, aseptic necrosis, 
etc. The gamut lists are intended as an unobtrusive 
consultant quickly available whenever you interpret 
films or prepare a presentation. In each patient, the 
possibilities are narrowed down to those that fit the 
roentgen signs and clinical and laboratory findings. 
Of course, all the parameters of disturbed morphol- 
ogy and pathophysiology present on the films must 
be correctly analyzed to identify the appropriate 
roentgen sign or pattern. 

This course will.emphasize the importance of. a 
thorough knowledge of gamuts as an essential ele- 
ment of radiographic analysis, alerting the clinician 
to the various possible etiologies for the specific ra- 
diographic abnormality found in his patient. Fifteen 
representative gamuts covering bone, chest and gas- 
trointestinal tract radiology (and different from 
those presented in previous years of this course) will 
be discussed. 


COURSE 308 
Wednesday 


A. S. MACMILLAN, JR., M.D. 
Boston, Massachusetts 


The Temporal Bone 


This course covers the temporal bone, the posterior 
half of the base of the skull or cranial nerves VI-XII. 


‘A fundamental knowledge of the anatomy is readily 


learned through thin section tomography. Plain 
films, realistically, remain the starting point in the 
evaluation of this region. Hypocycloidal tomography 
frequently is carried out in the anteroposterior and 
lateral planes with fewer in the basal or Stenvers’ 
positions. 

Small acoustic nerve tumors (+2 cm.) are best 
studied by posterior fossa pantopaque study. Tc 99 
diphosphonate bone scans may show reactive bone 
in small lesions. Larger lesions begin with CAT scans 
and contrast enhancement. 

A temporal bone showing little or no periantral air 
cell development suggests chronic middle ear disease 
and "keratoma" formation (cholesteatoma). Well 
pneumatized temporal bones tend to be normal. 

Both types, however, may be involved in trauma- 
fracture, and by benign and malignant tumors, 
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Anomalies of especial interest are those amenable to 
corrective surgery. : 

Arteriography, venography, and PEG's have their 
place. 


COURSE 309 
Wednesday 


LEONARD E. SWISCHUK, M.D. 
Galveston, Texas 


Neonatal Chest Problems 


The radiologist plays a key role in the diagnosis of 
neonatal chest disease. His basic job is to determine 
whether a surgical or medical condition exists, but 
many times this can be problematic. It is not so 
much that one is not familiar with such conditions as 
hyaline membrane disease, TRDN—wet lung syn- 
drome, congenital diaphragmatic hernia, meconium 
aspiration, etc., but rather that one is often not able 
to come up with a useful differential diagnosis for 
certain abnormal roentgenographic patterns. For ex- 
ample: What does one think of when one is presented 
with: (1) a large, opaque hemithorax; (2) a large, 
hyperlucent hemithorax; (3) a small, densely opaque 
hemithorax; (4) a small, slightly opaque hemithorax; 
(5) bilateral fluffy infiltrates; (6) bilateral bubbly 
lungs, small bubbles, large bubbles; (7) bilateral 
granular lungs; or (8) bilateral parahilar, streaky, 
congested appearing lungs? 

Each disease will be dealt with in enough detail 
so as to allow differentiation of one from the other, 
but grouping according to abnormal pattern is the 
place to start. 


COURSE 3r0 
Wednesday 


JOSEPH P. WHALEN, M.D. 
New York, New York 


Radiology of the Abdomen: an Anatomic Ap- 
proach 


This course will first briefly review the anatomy of 
the abdomen by means of sectional anatomy, stress- 
ing the relationship of organ systems. Further, it will 
discuss how the anatomy reflects the roentgen image 
in the normal and then how pathologic processes, 
specifically abdominal tumors and inflammation, al- 
ter this normal. 

Emphasis will be placed on first localizing the ab- 
normality which in turn leads to a differential diag- 
nosis. The questions then asked are: "Is it normal?" 
If not, "Where is the abnormality?" Finally, with a 
knowledge of the localization, “What is the differ- 
ential diagnosis?" 
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COURSE 311 
Wednesday 


JAMES CHRISTIE, M.D. 
Towa City, Iowa 


Brain, Cisternography and the EMI 


COURSE 312 
Wednesday 


PAUL L. CARSON, Ph.D. 
Denver, Colorado 


Basic Principles of Ultrasound 


The nature of ultrasound propagation in tissue will 
be discussed, with emphasis being placed on the 
origin and masking of diagnostic information in 
ultrasound waves in tissue. Several fundamental, 
practical and unnecessary limitations of imaging 
with pulse echoes and other reflected and transmitted 
ultrasound waves also will receive attention. For 
example, the types of information and artifacts aris- 
ing from single and multiple reflections, scattering, 
phase distortion, dispersion, refraction, mode con- 
version and absorption will be described as will the 
effects of the necessarily finite ultrasound beam size 
or resolution in the diagnosis of small lesions. 





COURSE 313 
Wednesday 


GERALD D. DODD, M.D. 
Houston, Texas 


Thermography of the Breast 


There have been significant improvements in 
thermographic equipment during the past 6 years. 
Clinical requirements have been taken into consider- 
ation in the development of design parameters, and 
information concerning tumor thermogenesis, inter- 
pretative criteria and the reliability of the technique 
is gradually accumulating. 

The following topics, based upon laboratory and 
clinical trials of the new types of equipment, will be 
discussed: 


1. The development and present status of thermo- 
graphic equipment with particular reference to 
clinical requirements 

2. Normal thermographic patterns of the female 
breast 

3. The genesis of abnormal thermographic signals 
and the heat transfer mechanics involved in the 
production of an abnormal breast thermogram. 

4. The accuracy of thermography in the diagnosis 
of breast cancer with emphasis upon the inci- 
dence and causes of false negative and false 
positive examinations 
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5. The current place of thermography as a screen- 
ing device 

6. Pending and future developments in thermo- 
graphic equfpment and interpretative tech- 
niques. 


COURSE 314 
and 
COURSE 414 


Wednesday and Thursday 


JOHN A. GEHWEILER, JR., M.D. 
Durham, North Carolina 


RAYMOND L. OSBORNE, JR., M.D. 
New York, New York 


The Radiology of Vertebral Trauma: Part I and 
Part II 


We live in an age of injury, an age of trauma. Frac- 
tures, luxations and associated soft tissue injuries of 
the musculoskeletal system now account for over 
two-thirds of the injuries observed. 

Ín this 2 part course we will consider injuries of 
the vertebral column. Cases will be analyzed as to 
the problems of differential diagnosis; gross morphol- 
ogy of the vertebrae and the related Joints and liga- 
ments; mechanisms of injury and the expected roent- 
gen patterns, This course will cover the following 
selected topics: 


Part I—The Cervical Spine 


A. General Principles 
1. Classification of fractures 
. Descriptive terms relating to fractures 
. Classification of joint injuries 
. Descriptive terms relating to luxations 
. Classification of cervical spine injuries 
. Definition of terms 
. Flexion injuries 
Extension injuries 
. Vertical compression injuries 
Lateral flexion injuries 
Rotational injuries 
. Combined injuries 
B. The Upper Cervical Spine (Atlas and Axis) 
1. Atlanto-occipital luxation 
2. Atlanto-axial luxation 
3. Fractures of the atlas 
a. Posterior arch 
b. Anterior arch 
c. Jefferson fracture 
d. Miscellaneous 
4. Fractures of the axis 
a. The dens 
b. Body of the axis 
c. Vertebral arch 
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C. The Lower Cervical Spine 
1. Flexion injuries 
a. Hyperflexion sprain 
b. Hyperflexion luxation 
c. Hyperflexion fracture luxation 
2. Extension injuries 
a. Hyperextension sprain 
b. Hyperextension compression 
c. Hyperextension fracture luxation 
Vertical compression injuries 
. Lateral flexion injuries 
. Rotational injuries 
. Combined injuries 
. Miscellaneous injuries 
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Part II—The Thoracolumbar and Sacrococcygeal 
Spine 


A. Trauma to the Thoracolumbar Spine 
i. Injuries involving the vertebral bodies and 
disks alone 
a. Anterior wedge compression fractures 
b. Kümmell's disease 
c. Vertebral edge separations 
d. Scheuermann's disease 
2. Injuries involving the vertebral arches 
. Hyperflexion fracture luxation 
. Seat belt injuries 
Rotary fracture luxations 
. Shear fracture luxations 
Hyperextension fracture luxation 
Isolated vertebral arch fractures 
. Fractures of the transverse processes 
. Fractures of the spinous processes 
B. Sacrum and Coccyx Fractures 
C. Spondylolysis and Spondylolisthesis 
1. Pseudospondylolisthesis 
2. Retrospondylolisthesis 
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COURSE 315 
Wednesday 


NORMAN E. CHASE, M.D. 
New York, New York 


IRWIN I. KRICHEFF, M.D. 
New York, New York 


The Angiographic Diagnosis of Intracranial 
Mass Lesions 


This course will include a logical approach to the 
study and differential diagnosis of supratentorial in- 
tracranial mass lesions with an analysis of localiza- 
tion by shift, vascular displacements and physiologic 
changes. 

'The techniques of angiography and supplemental 
studies will also be included. 
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COURSE 401 
Thursday 


ANTHONY F. LALLI, M.D. 
Cleveland, Ohio 


Destructive Lesions of the Renal Parenchyma 


Among the various disease processes which can re- 
sult in a loss of functioning renal parenchyma there 
are pyelonephritis, papillary necrosis, tuberculosis, 
medullary sponge kidney disease, and renal insult in 
infancy and childhood. These particular problems 
will be emphasized in the differential diagnostic con- 
sideration of the kidney of diminished size or paren- 
chymal thickness, unusual outline or shape. 

Many of these entities involve a focal involvement 
of the kidney which appears both interesting and a 
potential common theme, lending some understand- 
ing to the roentgen appearance and possible interre- 
lationship of these entities. These aspects will be dis- 
cussed together with the common roentgen identifica- 
tion emphasizing the urographic appearance. The 
primary emphasis will be on renal papillary necrosis, 
its often overlooked presence, its relationship to 
pyelonephritis and the problems inherent in estab- 
lishing its diagnosis. 


COURSE 402 
Thursday 


HARLEY C. CARLSON, M.D. 
Rochester, Minnesota 


The Esophagus 


'This will be a review of most of the major disease 
processes which involve the esophagus. Principles of 
examination with emphasis on fluoroscopy as well as 
radiography will be reviewed and any special tech- 
niques applicable to the separate disease processes 
will also be covered. 

In addition to the characteristic radiographic find- 
ings of the various disease processes, emphasis will 
be placed on pathology, significance of the disease to 
the patient in terms of morbidity and mortality, and 
additional procedures which may be used to more 
precisely define the nature of the disease process. 

The discussion will include diverticula, webs, 
esophagitis with its many variations, esophageal 
hiatal hernia, achalasia, and benign and malignant 
neoplasms of the esophagus. 


COURSE 403 
Thursday 


MORTON A. MEYERS, M.D. 
* New York, New York 


Intra-Abdominal Spread of Malignancies 
What are the routes of spread of abdominal carci- 
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noma? What are the anatomic planes, channels and 
recesses which predispose to spread? How can an 
understanding of these support the x-ray observa- 
tions? What are the individual clfaracteristic fea. 
tures which permit the diagnosis of a metastatic 
lesion? How can direct extension, seeded metastases, 
and hematogenous metastases be radiologically dis- 
tinguished? What are the common sites of metastatic 
involvement? What sites, localization, and changes 
are typical for each of the 3 pathways of dissemina- 
tion? What are the localizations and changes which 
may indicate the most likely site of an occult primary 
carcinoma? What conditions are intra-abdominal , 
metastases most frequently confused with and what 
are the differential diagnostic features? How are 
these observations important to the radiologist in 
directing the diagnostic search and in determining 
the most appropriate treatment? 


COURSE 404 
Thursday 


J. SCOTT DUNBAR, M.D. 
Vancouver, B.C., Canada 


The Small Bowel in Pediatric Radiology 


When should the small bowel be examined in the 
course of a "routine upper G.I. study”? What place 
does such a study have in the evaluation of abdomi- 
nal pain in childhood? Does a child with celiac dis- 
ease need a small bowel study? How specific are the 
findings in celiac disease, or in the “malabsorption 
syndrome"? Do all infants have small bowel patterns 
which look like malabsorption? Are the problems and 
the x-ray findings related to them in the small bowel 
the same for infants and children as they are in 
adults, for the most part? What is a reasonable study 
of the small bowel in a child? 


COURSE 405 
Thursday 


JOHN E. MARTIN, M.D., F.A.C.R. 
Houston, Texas 


Mammography 


Breast disease is best understood when gross speci- 
mens and microhistology are correlated with com- 
parative mammographic images. 

The similarities of mammograms and gross speci- 
mens will be demonstrated. 

Concepts of benign and malignant diseases of the 
breast will be discussed. 
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COURSE 407 
Thursday 


GUY D. POTTER, M.D. 
New York, New York 


Diagnosis and Differential Diagnosis of Sinus 
Disease: Inflammatory and Neoplastic 


The radiographic diagnosis of sinus disease de- 
pends upon a thorough knowledge of the radiographic 
anatomy of the paranasal sinuses and facial bones, 
both in routine films and tomograms, and upon a 
knowledge of the changes that occur with the differ- 
ent pathological processes involving the sinuses and 
the facial bones. 

This course will consist of a detailed review of the 
normal radiographic anatomy and normal variants 
that may be encountered. 

The various pathological conditions producing ra- 
diographic changes will be presented with an em- 
phasis on differential diagnostic points. The differ- 
ential diagnosis between inflammatory and neo- 
plastic disease will be emphasized because, after all, 
this is the most important differential of all. 


COURSE 408 
Thursday 


JOHN F. WEIGEN, M.D. 
Palo Alto, California 


Complications of Urography and Cholegraphy 


Optimal use of radiologic studies requires that each 
be selected for a specific patient on the basis of his 
diagnostic problem, his physical state, and the 
hazards of the study for him. 

'The indications for urography and cholegraphy 
will be reviewed. Their complications will be dis- 
cussed emphasizing type of reactions, their inci- 
dences, identification of high risk factors, prophylaxis, 
and treatment. 


COURSE 409 
Thursday 


JOHN W. LANE, M.D. 
Little Rock, Arkansas 


Thyroid and Heart 


This course shall devote approximately one-half of 
its time to each of the above named subjects. 

Thyroid studies in the Nuclear Medicine Depart- 
ment will be covered with the focus being on the 
practical evaluation of this organ for clinical applica- 
tion. Emphasis shall be placed on the uptake and 
scan and their variations as to techniques, interpreta- 
tion and a review of "how we do it." Laboratory 
studies shall be more cursorily covered mostly from a 
correlative*standpoint. Emphasis shall be on practi- 
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cal, everyday, Nuclear Medicine with little or no 
discussion of investigative or esoteric techniques. 

The heart discussion shall focus on those studies 
one will be most likely called upon to perform by re- 
ferring clinicians. Myocardial studies, dynamic studies, 
and blood pool evaluations shall all be covered from 
the standpoint of how best this can be done in a 
clinical Nuclear Medicine Department of average 
means. Again, little emphasis shall be placed on the 
more esoteric procedures requiring unusual equip- 
ment or investigative licenses. 


COURSE 410 
Thursday 


WILLIAM M. MC KINNEY, M.D. 
Winston-Salem, North Carolina 


Neurosonology 


'The development of radiographic procedures has 
greatly increased the diagnostic capabilities and 
fundamental understanding of the nervous system. 
The development of diagnostic ultrasound has added 
a new dimension with many techniques reported in 
the literature. The purpose of this discussion is to 
briefly review the physical principles of diagnostic 
ultrasound, instrumentation, historical development 
of techniques, and current state of the art in diag- 
nostic procedures as they relate to the nervous sys- 
tem. 

Since the introduction of echoencephalography in 
1955 by Leksell, numerous reports have appeared in 
the literature. Initial enthusiasm for this technique 
led to widespread use and abuse. A lack of fundamen- 
tal understanding, training, poor techniques, and 
difficulties with interpretation will be discussed. A 
reliable standardized method will be presented with 
emphasis on interpretation. 

The measurement of ventricular size has increased 
in its importance as a rapid screening method for 
hydrocephalus. Methods and results will be dis- 
cussed. 

'The ability to measure dynamics using diagnostic 
ultrasonic techniques has led to an increased under- 
standing of neurophysiology. A brief discussion of the 
underlying mechanisms and clinical usefulness will 
be presented. 

Recent developments in Doppler imaging of blood 
velocity and extracranial vessels has increased in im- 
portance and in technical development. This tech- 
nique will be presented to demonstrate current 
methodology and clinical application. 

In summary, neurosonology includes diagnostic 
techniques for study of the nervous system using 
diagnostic ultrasound. This presentation will cover 
the broad range of current techniques. 
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COURSE 411 
and 
COURSE 509 


Thursday and Friday 


J. THOMAS PAYNE, Ph.D. 
Minneapolis, Minnesota 


Physical Principles of Computerized Axial To- 
mography : Part I 


Computerized Axial Tomography (CAT) has 
become a household term for most neuroradiologists 
and may well become one for other radiology sub- 
specialties. In this course the development of CAT 
scanhing will be briefly reviewed. The pertinent 
physics of narrow beam x-ray transmission through 
patient anatomy will be covered. Performance 
specifications for CAT units will be analyzed and dis- 
cussed along with phantom methods of CAT scanner 
evaluation and quality assurance testing. Finally, 
the various methods of CAT scanner readout, such 
as CRT display, TV monitor or hardcopy printout 
will be discussed for currently available commercial 
equipment as well as the meaning of the calculated 
computer numbers (i.¢., EMI numbers, ACTA num- 
bers, Delta (A) numbers, etc.). 


EDWIN C. MC CULLOUGH, Ph.D. 
. Minneapolis, Minnesota 


Physical Principles of Computerized Axial To- 
mography : Part II 


In addition to the day-to-day clinical use of com- 
puted tomography, investigative studies are being 
carried out at a number of institutions. With an 
emphasis on clinical impact the following investiga- 
tive aspects -will be lucidly expounded upon; (a) 
potential of dual kvp scanning; (b) redisplay op- 
tions; (c) reconstruction algorithm optimization; (d) 
technical trade-offs (e.g, water equalization bag); 
(e) measurement of x-ray attenuation in biological 
specimens; (f) anthropomorphic phantoms for per- 
formance evaluation; (g) statistical analysis of nu- 
merical values; and (h) whole body scanning capa- 
bilities and complications. In addition, a basic 
discussion of reconstruction algorithms as they relate 
to the resultant calculated computer numbers will 
be covered. Finally, a description and discussion of 
currently available commercial equipment will be 
included in this course. 


COURSE 412 
Thursday 


NORMAN E. LEEDS, M.D. 
Bronx, New York 


Circulatory Changes During Cerebral Angiog- 
raphy as a Guide to Localization and Diag- 
nosis of Intracranial Space Occupying Le- 
sions 


“Abnormalities in circulatory dynamics" such as 
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delayed filling arteries, delayed filling veins, early 
filling veins and tumor circulation with and without 
early filling veins occur in 92 per cent of patients 
examined via cerebral angiography and are, there- 
fore, most important. Normal circulatory patterns 
will be discussed and then the various abnormal 
vascular patterns will be presented as a guide to 
localization and histologic diagnosis, 

Tumor blushes in the common lesions such as 
glioma, meningioma and metastases will be analyzed 
in an attempt to point out the differential patterns, 
so that one may discriminate between these lesions. 

The “luxury perfusion syndrome” will be pre- 
sented and the phenomena explained. The multiple 
pathologic entities (including infarcts, trauma, in- 
flammatory disease, etc.) that produce this syndrome 
will be demonstrated, and the radiographic changes 
that permit differentiating these vascular blushes 
from tumor will be considered. 

The changes in blood vessel walls such as arterial 
narrowing, arterial irregularity and vasodilatation 
will be presented and the probable causes and patho- 
genesis will be discussed. : 


COURSE 413 
Thursday 


D. GORDON POTTS, M.D. 
New York, New York 


Pneumoencephalography and Brain Anatomy 


Although pneumoencephalography is being per- 
formed less frequently than a few years ago, it re- 
mains an important study for the diagnosis of avas- 
cular brain lesions beyond the resolution computer- 
ized tomography. The diagnosis of small and subtle 
abnormalities during pneumoencephalography de- 
pends on our ability to recognize minor alterations 
of the normal anatomy. 

In this course the contraindications and complica- 
tions of lumbar puncture will be discussed. The vari- 
ous projections (including tomographic sections) 
that are used during pneumoencephalography will 
be related to the corresponding brain specimens. 
The major brain and cord conduction pathways will 
be briefly discussed. 


COURSE 415 
Thursday 


DAVID F. REESE, M.D. 
Rochester, Minnesota 


Computerized Trans-Axial Tomography 


The 3 basic forms of radiologic imaging consist of 
the screen-film combination, electronic methods as 
used in the image intensifier, and radioisotope organ 
visualization. To these, computerized trans-axial 
tomography (CTT) must now be added. 

This course will deal with an experience of 2,000 
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scans made by the EMI scanner. The mechanics of 
the machine will be covered; neuroanatomy in the 
transverse axial projection will be explained and cor- 
related with the computer displays. 

Our clinical experience with tumors, trauma and 
degenerative lesions will be presented and the impact 
of the method on the more conventional neuroradio- 
logic diagnostic techniques will be discussed. 


COURSE sor 
Friday 


FRANCIS F. RUZICKA, M.D. 
Madison, Wisconsin 


Normal Vascular Anatomy of the Gastrointesti- 
nal Tract and Related Organs 


This course is designed first to present in simplified 
form the prevailing patterns of variations of the 
visceral arteries. In addition to the variations of the 
major trunks, the arteries of the liver, gallbladder, 
pancreas, spleen and gastrointestinal tract will be 
discussed in detail. Further, major collateral routes 
that involve the visceral arteries will be illustrated: 
(1) the vertical pathways between the celiac and 
superior mesenteric artery systems; (2) the vertical 
pathways between the superior mesenteric and the 
inferior mesenteric artery systems; and (3) the hori- 
zontal collateral routes between the right and left 
sides of the celiac artery system. 

Secondly, the predominate normal portal venous 
pattern and the more common variations as seen 
radiologically will be described: and illustrated. 

Thirdly, test cases will be presented for audience 
participation for the sake of repetitive instruction. 


"COURSE 502 
Friday 


JEREMY J. KAYE, M.D. 
New York, New York 


Arthrography of the Knee 


The course is designed to present both the beginner 
and the experienced arthrographer with the tech- 
niques to perform and the knowledge to interpret 
knee arthrograms. Illustrative material is drawn 
from experience with more than 15,000 arthrograms 
of the knee. Topics to be covered will include: 


1. A brief historical review 
2. The indications and contraindications 
3. The anatomy pertinent to knee arthrography 
4. Detailed descriptions of techniques 
a. Fluoroscopic technique 
b. The horizontal beam technique 
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5. Normal arthrogram 

6. Abnormal knee arthrograms 
a. Meniscal abnormalities 
b. Articular cartilage lesions 
c. Ligamentous injuries and capsular tears 
d. Synovial abnormalities 

7. Subtleties and fine points in interpretation 

8. Potential causes of error in interpretation 
a. Related to technique 
b. Related to anatomy 

9. Complications of knee arthrography 

10. Arthrography and (? vs) arthroscopy 

11. Conclusions: Why do knee arthrography? 


COURSE 503 
Friday 
PETER G. HERMAN, M.D. 
Boston, Massachusetts 


B. LEONARD HOLMAN, M.D. 
Boston Massachusetts 


Pulmonary Thromboembolic Disease 


'This course will offer a comprehensive review of 
pulmonary thromboembolic disease including data 
on incidence, predisposing factors, pathophysiology, 
diagnostic methodology, treatment and progriosis. 

We will emphasize the interpretation of radio- 
graphic studies including the correlation of chest 
radiographs with scintigraphic and angiographic 
findings. The importance of combined perfusion and 
ventilation scans will be stressed. We will discuss the 
unusual manifestations of pülmonary thromboem- 
bolic disease in patients with chronic obstructive 
pulmonary disease and congestive heart failure. 

We will present a logical approach to the decision 
process of selecting appropriate diagnostic tests for 
patients suspected of having pulmonary thrombo- 
embolism. 


COURSE 504 
Friday 


RICHARD H. DAFFNER, M.D. 
Louisville, Kentucky . 


À Logical Approach to Skeletal Radiology 


'The radiologic interpretation of bone lesions 
should be performed in a logical manner similar to 
that used for other organ systems: The purpose of 
this course is to outline such a system. 

Logical analysis begins by defining the distribution 
of a bone lesion (monostotic, polyostotic, or diffuse). 
Six pathologic categories, congenital, inflammatory, 
neoplastic, metabolic, traumatic and vascular may 
then be integrated with the distribution of the dis- 
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ease. The differential diagnosis is further narrowed 
by adding ro variables which should be sought in 
every case. These are: 


1. Behavior of the lesion 

2. Which bone involved 

3. Locus within a bone 

4. Age and sex of patient 

5. Margin of the lesion 

6. Is the joint space crossed? 

7. Bone reaction 

8. Matrix production 

9. Presence of a soft tissue mass 
10. History of trauma 


Each of these variables is defined and appropriate 
examples are shown. Ín addition, examples will be 
shown in each pathologic category according to the 
distribution of lesions. 


COURSE 505 
Friday 


LAWRENCE P. ELLIOTT, M.D. 
Gainesville, Florida 


A Plain Film Approach to Adult Heart Disease 


This is a lecture which stresses the proper sequen- 
tial approach to the plain chest film of a patient sus- 
pected of heart disease. This approach deals with: 
a technical analysis of the films; (2) extracardiac 
phase; (3) mediastinal analysis; (4) pulmonary 
vascularity and lungs; and (5) cardiac anatomy. It 
will be shown that the cardiac chambers and vessels 
have a priority of importance depending upon the 
type of pulmonary vascular pattern. Emphasis will 
be placed on adults presenting with pulmonary 
venous congestion secondary to rheumatic mitral 
valve disease and various conditions causing left 
ventricular failure. 


COURSE 506 
Friday 
ROBERT L. EGAN, M.D. 
Atlanta, Georgia 
Detection of Early Breast Cancer 


A review of mammography, and other modalities 
it has engendered, and the study of breast diseases 
will be presented. The value of mammography, its 
pitfalls and how to obtain the most from the pro- 
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cedure will be stressed. Also frankly discussed will be 
mammographic equipment, radiographic detail and 
dosage, compression, screen-film combinations, pro- 
cessing, collimation and requirements for an occa- 
sional as well as a busy mammographic room. If 
desired, discussion can extend into thermography 
and modified radiographic techniques for breast 
examination. 


COURSE 507 
Friday 


MERLE K. LOKEN, M.D., Ph.D. 
Minneapolis, Minnesota 


Radioisotopic Techniques for Evaluating the 
Lung 


During the past decade, much attention has been 
focused on the use of radioactive isotopes in evalu- 
ating pulmonary disease. Scintiphotography of the 
lungs following the intravenous administration of 
labeled microaggregated or microspheric albumin 
has become an accepted technique for studying pa- 
tients with suspected pulmonary emboli. A variety 
of radioactive aerosols that, when inhaled, give an 
indication of bronchial patency and aerated space, 
also have received considerable attention. 

Radioactive oxygen, nitrogen, carbon dioxide, 
krypton, and xenon are among the radioactive gases 
used to measure pulmonary ventilation and per- 
fusion. The half-life of the gamma emitting oxygen, 
nitrogen and carbon radioisotopes is extremely short, 
requiring a close proximity between the cyclotron 
used for their production and the pulmonary func- 
tion laboratory. Thus, attention has been focused on 
the use of xenon 133, which is universally available 
and has acceptable, although not ideal, physical 
characteristics. At the present time, attention is 
being given to another isotope of xenon, xenon 127, 
which has better physical characteristics. 

Several investigators have reported on the use of 
transmission scintiphotography as an indicator of 
lung function. With this technique, a picture is ob- 
tained by use of an external source of gamma rays 
transmitted through the patient (analogous to a 
chest roentgenogram). We have not found this tech- 
nique particularly useful for this purpose, but have 
used it in conjunction with blood pool studies to 
evaluate pericardial effusions and, together with the 
liver scan, to detect subphrenic abscesses. Other 
techniques that have been investigated include 
measurements of lung water, ciliary action, and 
pulmonary diffusing capacity; however, these are 
research techniques rather than routine clinical 
tests, and only brief mention will be made of them 
during this presentation. 








506 


COURSE 508 
Friday 


MICHAEL JOHNSON, M.D. 
Durham, North Carolina 


Diagnostic Echocardiography 


Echocardiography has become an extremely useful 
diagnostic tool in the evaluation of patients with 
cardiovascular disease. It is non-invasive, accurate 
and can be performed repeatedly for serial evalua- 
tion. Echocardiography is diagnostic in many cardiac 
abnormalities including pericardial effusion, mitral 
stenosis, prolapsing mitral valve, IHSS, left ventricu- 
lar outflow tract lesions, and left atrial tumors. It is 
useful in determining ventricular chamber size and 
function, and in the detection of aortic stenosis, 
aortic insufficiency, bacterial vegetations, and many 
congenital cardiac abnormalities. 

The echocardiographic findings in normal and 
diseased states will be presented. Interesting cases 
will be shown for group discussion. Newer tech- 
niques, such as real time, two-dimensional, cross- 
sectional imaging of the heart will be discussed. 
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COURSE sro 
Friday 


A. L. WEBER, M.D. 
Boston, Massachusetts 


Radiological Evaluation of Eye and Orbital Le- 
sions 


This course will deal with radiological evaluation 
of eye and orbital lesions. Different radiologic 
examinations, such as plain films, polytomography, 
venogiaphy, angiography, ultrasound, CAT-scan, 
and dacryocystography, will be discussed, with 
respect to eye and orbital lesions. After a brief review 
of the normal orbital anatomy, different topics, 
including trauma (with major emphasis on blow-out 
fractures) and the causes and findings in exophthala- 
mos, will be discussed. Examples of lesions arising 
from the eye and orbit or extending into the orbit 
from the cranial cavity, facial area, and sinuses will 
be shown, with a discussion of the radiological 
findings. 
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CONDENSED SCHEDULE OF COURSES 
SUNDAY 1:00 to 5:00 P.M. September 28, 1975 


Categorical Course on Chest 
Six Sessions—16 Hours 
Begins Sunday—Continues Through Friday 


For more detailed Information see course description, Faculty List, time of daily lectures, and rules 
of registration on preceding pages. 


The Fee for this 16 hour course is $25.00 and registration in this course precludes registration in any 
of the other courses listed on following pages. Members as well as guests must pay the fee for this 
course. 
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CONDENSED SCHEDULE OF COURSES 


MONDAY 
General Diagnosis 


101—Háartman 
Excretory Urography—Individualization 
of the Examination 


3:00 to 4:30 P.M. 





102—Rice 
Radiologic Evaluation of the Acute 
Abdomen 


September 29, 1975 


Nuclear Medicine: Ultrasound: 
Physics: Neuroradiology 


106—Saenger 
Wilkinson 
Bone Scanning; Tumor Localization 
Radiopharmaceuticals 





107—Goldberg 


An Introduction to Diagnostic Ultrasound 





103—Edeiken 
A Rational Approach to Bone Radiology 


108—Kattan 
Tricks and Treats in Tomography 





104—Chait 
Abdominal Angiography—Part I 





105—Wolfe 
Xeroradiography 


109——Schechter 
Marc 
A Simplified Approach to Posterior Fossa 
(Vertebral) Angiography 
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CONDENSED SCHEDULE OF COURSES 


TUESDAY 
General Diagnosis 


201—Friedenberg 
Non-Neoplastic Lesions of Kidney and 
Ureter 


3:00 to 4:30 P.M. 





Lesions of the Colon: A Pathologic and 
Roentgen Correlation 


September 30, 1975 


Nuclear Medicine: Ultrasound: 
Physics: Neuroradiology 


209—M cConnell 
Staab 
Nuclear Medicine—Liver 
Nuclear Medicine— Kidney 
210—Leopold 
Abdominal Ultrasonography 








203—Martel 
Differential Diagnosis of Arthritis 





204—Chait 
Abdominal Angiography— Part II 





205— Wolfe 
Mammography—Part I 





206— Baker 
Berdon 
Varied and Unusual Sequelae in Both 
Systemic and Primary Bone Disease in 
Children 


211—Hendee 
Physics: Innovations in Diagnostic 
Radiology 





212—]udkins 
Imaging Techniques and Equipment 
Requirements for Cinefluorography 





213—Gold 
A Simplified Approach to Posterior Fossa 
Angiography 





214—Harwood-Nash 
The Pediatric Spine and Myelography 





207—Graham 
Persistent Myths which Confuse and 
Complicate Children’s Radiology 


215—Chase 
Kricheff 
Computerized Axial Tomography 





208—Macmillan 
Sinuses and Orbits—The Facial Region 
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CONDENSED SCHEDULE OF COURSES 


WEDNESDAY 
General Diagnosis 


301—Thornbury 
Renal Cystic Disease in Adults and 
Children 


3:00 to 4:30 P.M. 





302—Marshak 
The Small Intestine 
303— Ozonoff 
Disorders of the Hip in Children 








304—Wesenberg 
The Avant-Garde Approach to the New- 
born Chest 





305—Wolfe 
Mammography— Part II 





306— Jacobson 
Siegelman 
Skeletal Radiology—Interesting Mani- 
festations, Some Newer Concepts and 
Provocative Challenges—Part I 





307—Reeder 
Felson 
The Gamut Approach to Radiology 





308—Macmillan 
The Temporal Bone 





309—Swischuk 
Neonatal Chest Problems 





310—Whalen 
Radiology of the Abdomen 


October 1, 1975 


Nuclear Medicine: Ultrasound: 
Physics: Neuroradiology 


311—Christie 
Nuclear Medicine: Brain Scanning; Scinti- 
Cisternography and Computerized Axial 
'Tomography 


Jury, 1975 





312—Carson 
Basic Principles of Ultrasound 





313—Dodd 
Thermography of the Breast 





314—Gehweiler 
Osborne 
The Radiology of Vertebral Trauma 
Part I 

315—Chase 
Kricheff 
The Angiographic Diagnosis of Intra- 
cranial Mass Lesions 
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CONDENSED SCHEDULE OF COURSES i] 








THURSDAY 






General Diagnosis 


-| 401—Lalli 
Destructive Lesions of the Renal Pa- 
renchyma 


3:00 to 4:30 P.M. 














402—Carlson 
'The Esophagus 





403—Meyers 
Intra-Abdominal Spread of Malignancies 


404—Dunbar 
'The Small Bowel in Pediatric Radiology 


405—Martin 
Mammography 





406—Jacobson 
Siegelman 
Skeletal Radiology—Interesting Mani- 
festations, Some Newer Concepts and 
Provocative Challenges—Part II 





407— Potter ; 
Diagnosis and Differential Diagnosis of 
Sinus Disease: Inflammatory and Neo- 
plastic 





408—W eigen 
Complications of Urography and Choleg- 
raphy 
















October 2, 1975 


Nuclear Medicine: Ultrasound: 
Physics: Neuroradiology 





409—Lane 
Nuclear Medicine: Thyroid and Heart 





4r0—McKinney 
Neurosonology 





411—Payne 
Physical Principles of Computerized 
Axial Tomography—Part I i 





412—Leeds 
Circulatory Changes During Cerebral . 
Angiography: A Guide to Localization 
and Diagnosis of Intracranial Space 
Occupying Lesions 






413—Potts 
Pneumoencephalography and Brain Anat- -f 
omy 





414—Gehweiler 
Osborne 
The Radiology of Vertebral Trauma 
Part II 





415—Reese 
Computerized Trans-Axial Tomography 
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CONDENSED SCHEDULE OF COURSES 


11:A.M. to 12:30 P.M. October 3, 1975 


General Diagnosis 


5S0r—Ruzicka 
Normal Vascular Anatomy of the Gastro- 
intestinal Tract and Related Organs 





502—Kaye 
Arthrography of the Knee 


503—Herman 
Holman. . 
Pulmonary Thromboembolic Disease 


| 504—Daffner 


A Logical Approach to Skeletal Radiology. . 





505—Elliott : 
| Plain Film Approach to Adult Heart 
Disease 





506—Egan 
Detection of Early Breast Cancer 


Nuclear Medicine: Ultrasound : 
Physics: Neuroradiology ` 


507—Loken 
Radioisotopic Techniques for Evaluating 
the Lung 





508— Johnson A 
Diagnostic Echocardiography 

509—McCullough 

Physical Principles of Computerized Axial 

Tomography—Part II 


510—Weber 


Radiological Evaluation of Eye and Orbi- 
tal Lesions : 
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NEW OFFICERS OF THE AMERICAN 
COLLEGE OF RADIOLOGY (ACR) 

At the recent annual meeting of the 
American College of Radiology the follow- 
ing officers were elected: President, Robert 
E. Wise, M.D., Boston, Massachusetts; 
Vice President, Harold N. Schwinger, M.D., 
Brooklyn, New York; Secretary- Treasurer, 
Newton Hornick, M.D., Pittsburgh, Pa.; 
Chairman of the Board of Chancellors, John 
M. Dennis, M.D., Baltimore, Maryland; 
Fice-Chairman of the Board of Chancellors, 
Fredric D. Lake, Chicago, Illinois; Chair- 
man of the ACR Board of Chancellors: Dr. 
Wise will serve until the next Annual 
Meeting in Washington. Fifty-third An- 
nual Meeting: March 29-April 2, 1976, 
Washington, D.C. 


A COURSE IN PHYSICS RELATED TO 
THERAPEUTIC RADIOLOGY 

The University of Texas System Cancer 
Center M. D. Anderson Hospital and Tu- 
mor Institute at Houston announces a spe- 
cial course in high energy electron, x-ray 
and neutron dosimetry. 

The deadline for application is June 23, 
1975. 

For application form, please write to: 
The University of Texas, Health Science 
Center at Houston, Division of Continuing 
Education, P.O. Box 20367, Houston, 
Texas 77025. 


PATHOLOGY AND RADIOLOGY OF BONE AND 
JOINT DISEASE PROGRAM OFFERED 
BY UCLA EXTENSION 

A new course titled “The Pathology and 
Radiology of Bone and Joint Diseases" will 
be offered by UCLA Extension’s Depart- 
ment of Health Sciences on August 11 to 15, 
Monday through Friday, at the University 
of California Residential Conference Cen- 
ter, Lake Arrowhead, California, according 
to program chairman Joseph M. Mirra. 

For additional information, please write 
to: Health Sciences, UCLA Extension, 


P.O. Box 24902, Los Angeles, California 

90024 or call (213)825-8154. 

DIAGNOSTIC ULTRASOUND IN OBSTETRICS 
AND GYNECOLOGY 

Thursday and Friday, September 11 and 
12, 1975, The Johns Hopkins Hospital, 
Baltimore, Maryland, will give a compre- 
hensive course on the value of diagnostic 
ultrasound as applied to obstetrics and 
gynecology. 

The faculty, which includes Drs. Barry 
Goldberg, Wayne Johnson, Donald Latham 
King, Murray Miskin, Lajos Von Micsky, 
Marvin Ziskind, Judith Rose, Melvyn 
Conrad, Louis Hellman, Thecdore King, 
Jennifer Niebyl, and Roger Sanders, has 
been selected for its outstanding contribu- 
tion to the field of gynecologic ultrasound. 

Fourteen hours of AMA Category 1 ac- 
creditation is available. 

Details can be obtained from: Ms. D. 
Magner, Department of Radiology, The 
Johns Hopkins Hospital, Baltimore, Mary- 
land 21205. 


SYMPOSIUM ON POLYTOMOGRAPHY 
OF THE TEMPORAL BONE 

The 12th two day Symposium on Poly- 
tomography of the Temporal Bone will be 
given under the auspices of The Wright 
Institute of Otology at Ccmmunity Hos- 
pital, Indianapolis, Indiana on September 
27 and 28, 1975. 

The course is accredited for the AMA 
Physician's Recognition Award (PRA). 

Subjects to be covered are: "Basic Anat- 
omy of the Temporal Bone" and “Tech- 
nique of Polytomography of the Temporal 
Bone" with demonstrations of normal 
tomograms. Pathological conditions re- 
vealed by polytomography, such as choles- 
teatoma, ossicular chain problems, oto- 
sclerosis, fractures, foreign bodies, tumors, 
and congenital anomalies are to be shown 
on original tomograms and the clinical ap- 
plications discussed. 
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The number of registrants is limited 
to 18. 

Inquiries should be directed to: The 
"Wright Institute of Otology, Inc., Com- 
munity Hospital of Indianapolis, Inc., 1500 
North Ritter Avenue, Indianapolis, Indi- 
ana 46219. 

TUMOR DIAGNOSIS PROCEDURES, FOCUS 
OF UCLA EXTENSION PROGRAM 

"New Scintigraphic Procedures for Tu- 
mor Diagnosis," a postgraduate continuing 
education course designed for physicians 
and nuclear medicine technologists con- 
cerned with the correct use of nuclear 
medicine procedures for tumor localization, 
will be offered by UCLA Extension this 
fall. 

Scheduled for September 27 and 28, 
from 8:30 A.M. to § P.M. Saturday and 
9 A.M. to 12:30 P.M. Sunday at UCLA’s 
Neuropsychiatric Institute Auditorium, the 
program will explore the use of radionu- 
clides to localize tumors, from the earliest 
applications of radionuclides in medicine to 
the new instrumentation and radiophar- 
macy which have rejuvenated the field of 
oncologic nuclear medicine. 

Speakers for the seminar will be Dr. L. 
Stephen Graham, Dr. Ramesh C. Verma, 
Dr. Alan Waxman, Dr. William H. Blahd, 
Dr. Charles Haskell, Dr. Robert E. O'Mara 
and Dr. Henry Wagner, Jr. Chairmen will 
be Dr. Juan J. Touya and Dr. Leslie R. 
Bennett. 

For more information, please write: De- 
partment of Health Sciences, UCLA Ex- 
tension, P.O. Box 24902, Los Angeles, 
California 90024 or call (213)825-5840. 

SYMPOSIUM ON GENERAL 
DIAGNOSTIC RADIOLOGY 

The Department of Diagnostic Radiol- 
ogy at the Lahey Clinic Foundation an- 
nounces a Symposium on General Diag- 
nostic Radiology to be held at the Copley 
Plaza Hotel, Boston, Massachusetts on 
September 12 and 13, 1975. 

Fourteen hours Category 1 Credit is 
given by the AMA for this symposium. 

For further information, please contact: 


*. 
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Carl R. Larsen, M.D., Program Chairman, 
Department of Radiology, Lahey Clinic 
Foundation, 605 Commonwealth Avenue, 
Boston, Massachusetts 02215. 


PROBLEMS IN PEDIATRIC RADIOLOGY: 
CLINICAL RADIOLOGIC CORRELATION 
The Jaundiced Infant, Neonatal Abdominal 
Distention, The “Cystic” Lung, Solid 
Tumors in the Pediatric Patient, 
Obstructive Uropathies, Trauma: 

A Logical Approach To Diag- 
nosis and Treatment 


This Seminar is arranged by the Depart- 
ment of Radiology, University of Miami 
School of Medicine at the Doral Country 
Club and Hotel, Miami, Florida, October 
8-12, 1975. 

This course is approved for 12 hours of 
instruction in Category 1 of the AMA 
Council on Continuing Medical Education. 

The Faculty consists of Walter E. Ber- 
don, M.D., New York, New York; Donald 
M. Buckner, M.D., Miami, Florida; Marie 
A. Capitano, M.D., Philadelphia, Pennsyl- 
vania; William W. Cleveland, M.D., Mi- 
ami, Florida; N. Thorne Griscom, M.D., 
Boston, Massachusetts; James R. Le Page, 
M.D., Miami, Florida; August Miale, Jr., 
M.D., Miami, Florida; Catherine A. Poole, 
M.D., Miami, Florida; Marc I. Rowe, 
M.D., Miami, Florida; Manuel Viamonte, 
]r., M.D., Miami, Florida; and Howard A. 
Wexler, M.D., Miami, Florida. 

The format of this Seminar will consist 
of 6 sessions, each a go minute in-depth 
evaluation of a controversial or problem 
area in Pediatric Radiology. The topics will 
be introduced by featured speakers, in each 
instance a Radiologist, to be followed by a 
panel discussion by additional Radiologists, 
Pediatricians and/or Pediatric Surgeons. 
Illustrative cases will be available for 
audience viewing prior to each session, and 
audience participation in the panel discus- 
sions will be invited. 

For further information, please write to: 
The Department of Radiology, University 
of Miami School of Medicine, Greater 
Miami, Florida. 
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GENERAL DIAGNOSTIC RADIOLOGY 


New York University Post Graduate 
Medical School will give a postgraduate 
course in General Diagnostic Radiology, 
October 13-17, 1975. 

This § day course will include a survey of 
all sub-specialties of diagnostic radiology 
including nuclear medicine and ultrasonog- 
raphy. It is designed as a refresher for the 
practicing radiologist, and to help prepare 
the candidate for boards in radiology. Basic 
concepts will be stressed but special atten- 
tion will be given to new developments in 
the field of diagnostic radiology. 

The course will be held at the Biltmore 
Hotel and is structured as follows: Mon- 
day, October 13, Uroradiology; Tuesday, 
October Gastrointestinal Radiology; 
Wednesday, October 15, Chest and Cardiac 
Radiology; Thursday, October 16, Bone 
and Joint Radiology; Friday, October 17, 
Neuroradiology. 

Radiologists from New York University 
Post-Graduate Medical School, as well as a 
distinguished guest faculty, will participate. 

A detailed brochure of the course pro- 
gram will be available in August. Owing to 
space limitations, early registration is ad- 
vised. 

Preregistration form (Course 651) is 
available at NYU Post-Graduate Medical 
School, Office of the Recorder—Room 
4-44N LHB, 550 First Avenue, New York, 
New York 10016. 


FIRST CANADIAN CONFERENCE ON MEDI. 
CAL DEVICES IN HEALTH PROTECTION 

To commemorate the centennial of the 
introduction of legislation pertaining to the 
safety of food and drugs in Canada, the 
Health Protection Branch, Department of 
National Health and Welfare and the Ca- 
nadian Association of Manufacturers of 
Medical Devices will jointly host The First 
Canadian Conference on Medical Devices 
in Health Protection. 

It will be held in the Government Con- 
ference Centre, Ottawa, Canada on Oc- 
tober 20-22, 1975. Registration is limited 
to 400. 
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There will be simultaneous translation 
for the official conference languages, En- 
glish and French. A ladies' pr ogram will be 
arranged. 

For further information, please write or 
call: Dr. A. K. DasGupta, Director, Bu- 
reau of Medical Devices, Health Protection 
Branch, Department of National Health 
and Welfare, Ottawa, Ontario, KiA oL2. 
Telephone: (613)996-8983. 


XIV CONGRESSO INTERNACIONAL 
DE RADIOLOGIA 


Patrocínio: Colégio Brasileiro De Radiologia 
e 


In the name of Professor Nicola Caminha, 
President Elect of the XIV International 
Congress of Radiology, I have the pleasure 
to invite radiologists throughout the world 
to attend a meeting at Rio de Janeiro, 
October 23-29, 1977. The most recent top- 
ics of interest to radiology will be discussed 
and the most advanced technical improve- 
ments in the industry of radiological equip- 
ment will be shown, while we shall enjoy 
the pleasure of your company. 

The month of October in Brazil (103 
million inhabitants and an area of 84 mil- 
lion square kilometers) is the season of 
Spring. As Brazil is situated to its greatest 
extent south of the equator, the seasons of 
the vear are opposite to those of the 
northern hemisphere: Winter begins on 
June 21st. In the tropics there is little 
variation in temperature: in Rio de Ja- 
neiro the average Winter temperature is 
about 21°C (70°F.), while the average in 
Summer is about 25°C. (77°F.). 

An extensive and varied social program 
is being organized including a small Bra- 
zilian-style Carnival, to benefit, as much as 
possible, the preferences of our visitors. 

As regards the scientific program, this is 
being organized with the assistance of our 
special Committee, as well as by consulta- 
tion with a considerable number of out- 
standing specialists from all over the world. 
We hope that this up-to-date scientific pro- 
gram arouses the interest of all radiologists 
who will visit us. Your personal suggestions 
in regard to subjects will be most welcome, 
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as long as these suggestions arrive soon so 
that they may be carefully considered. 

While this notice contains only prelimi- 
nary information, we would appreciate it 
very much if you would kindly inform us as 
to whether or not you intend to be present 
at the Congress so that we may take the 
necessary steps regarding hotel accommo- 
dations and the social program. 

Please write to: Durval Couto, Secretary 
General, Sociedade Brasileira de Radi- 
ologia, Av. Churchill, 97-5? and -ZC-39, 
20.000— Rio De Janeiro, Brasil. 


POSTGRADUATE COURSE IN 
NEURORADIOLOGY 


There will be a Postgraduate Course in 
Neuroradiology sponsored by Dr. Juan M. 
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Taveras and Dr. Paul F. J. New of the 
Massachusetts General Hospital and Har- 
vard Medical School from October 20-23, 
1975. 

This 4 day course will cover most topics 
in the field of Neuroradiology with approxi- 
mately half the course being devoted to a 
symposium on standard and computer as- 
sisted tomography, including transmission 
(EMI Scanner) and emission (radionuclide) 
techniques. 

The faculty will consist of neuroradiolo- 
gists from the United States, Canada, 
Europe including Scandinavia. 

Please send inquiries to: Harvard Medi- 
cal School, Department of Continuing Edu- 
cation, 25 Shattuck Street, Boston, Massa- 
chusetts 02115. 
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BOOK REVIEWS 








Raproocy or Bone Diseases. Second edition. 
By George B. Greenfield, M.D., Chairman, 
Department of Radiology, Mount Sinai Hos- 
pital Medical Center, Chicago, 1ll.; Attend- 
ing Radiologist, Cook County Hospital and 
The Hektoen Institute for Medical Research 
at Cook County Hospital, Chicago, Ill.; Pro- 
fessor of Radiology, Cook County Graduate 
School of Medicine, Chicago, IJl.; and Con- 
sultant Radiologist, Hines Veterans Admin- 
istration Hospital, Hines, Ill. Cloth. Pp. 667, 
with 1,100 illustrations. Price, $50.00. J. B. 
Lippincott Company, East Washington Square, 
Philadelphia, Pa. 19105, 1975. 


This is the second edition of a book, the first 
edition of which was reviewed here in August, 
1970. It still eminently fulfills the three-fold 
purpose originally essayed. In this large book, 
diseases are grouped according to their roentgen 
characteristics, and the diagnosis of bone dis- 
eases is approached analytically. These have 
not changed in this second edition. The third 
declared purpose, unifying the widely scattered 
information which has appeared in the radio- 
logic literature, has been greatly furthered by 
extensive additions from the literature of the 
past 5 years. In some chapters the references 
have been more than doubled in number. 

The illustrations are large, clear, and well re- 
produced. They have been increased by about 
30 per cent over the first edition. Much new 
material has been added as a result of new un- 
derstanding of physiology in relation to meta- 
bolic bone disease. An entire chapter on the 
radiologic aspects of arthritis has been added to 
this edition. The volume has 50 per cent more 
pages than before. 

Because the roentgen characteristics are 
treated analytically, feature by feature, tables 
of differential diagnosis are prominent in the 
text. This leads to the rational approach to 
diagnosis rather than pattern recognition. 
Enough clinical information is given to permit 
completion of the diagnostic process; but the 
longer, detailed descriptions of disease are 
found among the long lists of references. 

The book is practical, useful, and highly 
recommended for anyone interested in roent- 
genograms of the skeleton. 

E. FREDERICK Lane, M.D. 


Tur Year Book or Diacnostic RaptoLocy, 
1975. Edited by Walter M. Whitehouse, 
M.D. Associate Editors: Joseph J. Bock- 
stein, M.D., Trygve O. Gabrielsen, M.D., 
John F. Holt, M.D., William Martel, M.D., 
John R. Thornbury, M.D., and Alan H. 
Wolson, M.D. Cloth. Pp. 479, with many il- 
lustrations. Price, $21.50. Year Book Medical 
Publishers, 35 East Wacker Drive, Chicago, 
Ill. 60601, 1975. 


The 1975 Yearbook of Diagnostic Radiology 
has not only received a new cover and title 
but a more comprehensive selection of articles 
for review than ever before in its 44 year his- 
tory. This was made possible by moving the 
section on radiation therapy to the Year Book 
of Cancer, thereby allowing many more reviews 
in the diagnostic field. 

The Editor, Dr. Whitehouse, readily admits 
that many articles of broad interest are not 
easily abstracted and must be read in the origi- 
nal. But the articles covered in these 459 pages 
represent the most significant in the world 
radiological literature during the past year, and 
there is enough detail in each abstract to allow 
for enjoyable reading. Seldom would one have 
to go to the original article unless it was to be 
used for additional medical writing. 

Even if one attends one or two national or 
regional conventions and a refresher course each 
year, it is difficult to keep abreast of the rapidly 
advancing innovations in the field of diagnostic 
radiology. In this respect this text is a valuable 
addition to the usual journals to which one 
usually subscribes. A subject of recent interest 
concerning computerized axial tomography is 
well documented. A new chapter on Ultrasound 
has been included since this modality has been 
placed in our hands as a diagnostic adjunct. 
Angiography continues to be well represented 
by a host of articles which show that almost 
every organ and structure is accessible to the 
catheter’s probing tip. Several studies on dis- 
seminated intravascular coagulation were of 
particular interest. As usual, the editorial refer- 
ences and comments were apropos, and the 
radiographic reproductions were excellent al. 
though small. No radiologist's library should be 
without this Year Book. 

AncH H. Har, M.D. 


519 i 


520 


BOOKS RECEIVED 


ATLAS or ROENTGENOGRAPHIC POSITIONS AND STAN- 


pard Raprotogic Procepures. By Vinita Merril. 
Fourth Edition. In Three Volumes. Cloth. Pp. 
1,030, plus indices, with many illustrations. Price, 
$60.00. C. V. Mosby Company, 3301 Washington 
Boulevard, St. Louis, Mo. 63103, 1975. 

Basic NuctgaR Mepicine. By Sheldon Baum, 
M.D., Associate Professor of Radiology (Nuclear 
Medicine) and Assistant Professor of Medicine, 
New York Medical College, New York, N. Y.; and 
Roland Bramlet, Ph.D., Chief Physicist, Roches- 
ter General Hospital, Rochester, N. Y. Cloth. Pp. 
270, with many illustrations. Appleton-Century- 


Books Received 
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Radiation Therapy and Nuclear Medicine, The 
Jefferson Medical College of the Thomas Jefferson 
University, Philadelphia, Pa.; Chief, Department 
of Radiation Therapy, American Oncologic Hospi- 
tal of the Fox Chase Cancer Center, Philadelphia, 
Pa. Proceedings of the Fourth Annual Symposium 
of the American Oncologic Hospital of the Fox 
Chase Cancer Center. Cloth. Pp. 193, with some 
illustrations. John Wiley & Sons Inc., 1 Wiley 
Drive, Somerset, N. J. 08873, 1975. 


GASTROINTESTINAL RapIoLoGy iN PrepiATRICS. By 


Edmund A. Franken, Jr., M.D., Associate Profes- 
sor, Department of Radiology, Indiana University 
School of Medicine; Director of Radiology, James 
Whitcomb Riley Hospital for Children, Indianapo- 


Crofts, 292 Madison Avenue, New York, N. Y. 
10017, 1975. 

Tumors or THE Nervous System. Edited by H. 
Gunter Seydel, M.D., M.S., Associate Professor of 


lis, Ind. Cloth. Pp. 337, with 574 illustrations. 
Price, $27.50. Harper & Row, Publishers, Inc., 
2350 Virginia Avenue, Hagerstown, Md. 21740, 
1975. 
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SOCIETY PROCEEDINGS 











MEETINGS OF RADIOLOGICAL SOCIETIES* 


Unrrep STATES OF AMERICA 


American Roentcen Ray Society 
Secretary, Dr. James Franklin Martin, 300 S. Haw- 
thorne Rd., Winston-Salem, N. C. 27103. Annual Meet- 
ing: Marriott Hotel, Atlanta, Ga., Sept. 30-Oct. 3, 1975. 

AMERICAN Rapium Soctety i 
Secretary, Richard H. Jesse, Dept. of Surgery, M. D. 
Anderson Hosp. and Tumor Institute, Houston, Tex. 
77025. Annual Meeting: Americana Hotel, San Juan, 
Puerto Rico, May 4-9, 1975. 

RÄDIOLOGICAL SOCIETY or NORTH AMERICA 
Secretary, Dr. Theodore A, Tristan, Harrisburg, Pennsyl- 
vania. Annual Meeting: McCormick Place on the Lake, 
Chicago, Ill., Nov. 3o-Dec. 5, 1975. 

AMERICAN CoLLeGe or RAapIoLoGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting: Portland- 
Hilton Hotel, Portland, Oregon, March 31-April 4, 197<. 

Secrion on RADIOLOGY, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting: Atlantic City, N. J., June 15-19, 1975. 

AMERICAN Board or Rapio.ocy 
Secretary, Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. 55901. 

Written Examination will be held in 14 selected sites, 
June 21, 1975. 

Oral examinations will be held: Pittsburgh Hilton, 
Pittsburgh, Pa., June 2-7, 1975; Statler Hilton, Dallas, 
Texas, Dec. 8-13, 1975; Marriott Motor Hotel, Chicago, 
Ill., June 14-19, 1976; Sheraton Biltmore, Atlanta, Ga., 
Dec. 6-11, 1976. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1976 is September 30, 1975. 

AMERICAN Boarn or NucLear Meoicine, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Application forms and further information are avail- 
able from the American Board of Nuclear Medicine, 
305 E. 45th St., New York, N. Y. 10017. 

AMERICAN ASSOCIATION OF Puysicists IN MEDICINE 
Secretary, Dr. Robert G. Waggener, Dept. Radiol., Univ. 
Tex. Health Sciences Center, San Antonio, Tex. 78284. 
Annual Meeting, Aug. 3-7, 1975. 

AMERICAN Society or TugRAPEUTIC Raprotocists 
Secretary, Dr. Robert W. Edland, 1836 South Ave., La 
Crosse, Wis., $4601. Annual Meeting: Hyatt Regency 
Hotel in the Embarcadero Center, San Francisco, 
Calif., Oct. 8-12, 1975. 

AMERICAN NUCLEAR Society 
Program Chairman, Werner K. Kern, IRD, Space 
Nuclear Systems, F 309, U. S. Atomic Energy Commis- 
sion, Washington, D.C. 20545. 

AMERICAN INSTITUTE or ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN Sociery or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
got Twenty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

FOURTEENTH Internationat Conoress or RADIOLOGY 
Rio de Janeiro, Brazil, Oct. 23-29, 1977. 


President Elect: Prof. Dr. Nicola C. Caminha; Genera? 
Secretary: Dr. Durval Couto, Av. Churchill, 97-50 and- 
LC-39 20,000 Rio de Janeiro, Brazil. 

INTERNATIONAL SociETY or RapioLoGY 
Hon. Secretary-Treasurer, Prof. W. A. Fuchs, M.D., De. 
une of Diagnostic Radiology, University Hospital, 

nselspital, CH-3010 Bern, Switzerland. 

TWELFTH INTER-AMERICAN Congress or RApioLoov 
President, Dr. Publio Vargas Pazzos, Casilla 5227, 
Guayaquil, Ecuador. Meeting in Quito, Ecuador, 1979. 

Inrer-AMERICAN CoLLEGE or RapioLoGv 
President, Manuel Viamonte, Jr., M.D., Mt. Sinai Medi- 
cal Center, 4300 Alton Rd., Miami Beach, Fla. 33140. 
Secretary, Gaston Morillo, M.D., Jackson Memorial 
Hosp., 1700 N.W. roth Ave., Miami, Fla. 33152. 
Counselor for the United States, J. A. del Regato, M.D., 
Univ. of So. Fla, College of Medicine, 13000 No. goth St., 
Tampa, Fla. 33612. 

Tuirp CONGRESS oF THE EUROPEAN ASSOCIATION oF 
RADIOLOGY 
Secretary-General, P.O. Box 14, 79 Lauriston Place, Edin- 
burgh BHI IDB, Scotland, Meeting: June 22-27, 1975. 

Seconp Asian AND OcEANIAN Congress or RaprorooY 
Secretary, Dr. Buenaventura U. V. Angtuaco, Congress 
Secretariat Headquarters, 2161 Taft Ave., Manila, Philip- 
pines. Meeting: Manila, Philippines, Nov. 10-14, 1975. 

ALABAMA CnaPrER or ACR 
Secretary-Treasurer, Dr. Lawrence E, Fetterman, 1720 
Springhill Ave., Suite 201, Mobile, Ala, 36604. Meets 
time and place of Alabama State Medical Association. 

Avaska RapioLocicAL Society, Cuarrer ACR 
Secretary-Treasurer, Dr. Maurice J. Coyle, 3200 Provi. 
dence Ave., Anchorage, Alaska 99504. 

AMERICAN OSTEOPATHIC COLLEGE or RADIOLOGY 
Annual Scientific Meeting: Americana Hotel, Bar Harbor, 
Fla. Program Administrator: Lawrence J. Jordan, D.O., 
Suite 21, Ponce American Bldg., 4601 Ponce de Leon 
Blvd., Coral Gables, Fla. 33146. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, John Wallace, Ph.D., Dept. Radiol., 
Thomas Jefferson Univ. Hosp., Philadelphia, Pa. 19107. 
Annual Meeting. 

Arizona RapiotLocicAL Sociery, CuaPTER or ACR 
Secretary, Dr. Robert J. Johnson, 1603 N. Tucson Blvd., 
Tucson 85716. Two regular meetings a year. Annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

Arx-La-Tex Raptotocicat Society 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine, Shreveport, 
La. 71101. 

ARKANSAS CHAPTER or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

Association or University RapioLocisTS 
Secretary-Treasurer, Dr. Mark M. Mishkin. The Gradu- 
ate Hosp., Univ. of Pennsylvania, Philadelphia, Pa. 
23rd Annual Meeting: San Diego, Calif, May 4-6, 
1975. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marshall J. Cantanzaro, Dept. of 
Radiol., Northside Hosp., Atlanta, Ga. 30342. Meets on 
fourth Thursday evenings during the academic year at a 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M. 

Bavarian-American Raprotocic SOCIETY . 
Secretary, Maj. Marco J. DiBiase, M.D,, Radiology 
Service, 130 Stagion Hosp., APO N, Y. ogro2. Next 
Meeting: Berlin, March 14-16, 1975. 

BiockiEv RaproLocicat SocigvY 
Secretary- Treasurer, Dr. William H. Green, 616 East 24th 
St., Chester, Pa. 19013. 

Biuecrass RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40:04. The 
Society meets once each month during the school year. 

Bronx RapiotocicAL Sociery, New Yonk STATE, CHAP- 
TER ACR 
Secretary- Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Brooxtyn RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Joshua A. Becker, Downstate 
Medical Clin., 450 Clarkson Ave., Brooklyn, N. Y. 11203. 
Meets first Thursday ofeach month, October through June. 

BurraALo Raprotocicat Sociery 
Secretary, Dr. George J. Alker, Jr., E. J. Meyer Mem. 
Hosp., Buffalo, N. Y. 14215. Meets second Monday 
evening each month, October to May inclusive, at Uni- 
versity Club. 

Cautrornia RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. Duane J. Gillum, Stanford Medi- 
cal Center, Stanford, Calif. 94304. Meets semiannually in 
San Francisco and Los Angeles. 

Carirornia RapioLocicar Society, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

Carawaa VaLLEv RADIOLOGICAL SOCIETY 
Secretary, Dr. Walter Joe Jacumin, P.O. Box 265, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month, Holiday Inn, Morganton, N. C. at, 
7:30 P.M. 

Centrat New York RaptorocicAL Society 
Secretary-Treasurer, Dr. Alfred Brettner, Auburn Mem. 
Hosp., Auburn, N. Y. 13021. Meets first Monday each 
month October through May. 

Cenrrat Onto RapioLocicAL Society 
Secretary-Treasurer, Dr. Daniel E. Lewis, Grant Hosp., 
Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, and March 15, and May 
19 at Fort Hayes Hotel, Columbus, Ohio. 

Centrat Texas Rapio.ocy Society 
Secretary-Treasurer, Dr. John M. Stoebner, Scott and 
White Clinic, Temple, Tex. 76:01. Meets the fourth 
Monday of each month at Ponderosa Hotel, Temple, 
Tex. at 7:00 P.M. 

Cuicaco RapioLocicaL Sociery, Division OF THE 
Iruiwors Raprotocicat Sociery, CHaprer or ACR 
Secretary-Treasurer, Dr. Harold J. Lasky, 55 E. Wash- 
ington St., Suite 1735, Chicago, Ill. 60602. Meets third 
Thursday of each month, October to April, except De- 
cember, at the Bismark Hotel, Chicago, Ill. 

Crevetanp RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Charles M. Greenwald, 7007 
Powers Blvd., X-Ray Dept., Parma, Ohio 44129. Meet- 
ings at 7:00 P.M. on fourth Monday of October, Novem- 
ber, January, February, March and fifth Monday of April. 

CoronApo Raprotocicat Socigrv, CHAPTER or ACR 
Secretary, Dr. John Pettigrew, Denver, Colo. Meets 
third Friday of each month at Denver Athletic Club 
from September through May. 

Connecticur Vattey RapioLocic Soctery 
Secretary, Dr. Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. o1107. Meets in April and October. 

Darras-Fogr Worry RapioLocicaL Sociery 
Secretary-Treasurer, Dr. Robert R. Burns, 1400 Stem- 
mons Ave., Dallas, Tex. 75208. Meets the 3rd Monday 
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of every month at 6:30 P.M., at the Airport Hotel, Arling- 
ton, Tex. 

Deraware CHAPTER or ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

East Bay Rapioiocicat Society 
Secretary-Treasurer, Dr. Robert L. Stein, 43 Dormidera 
Ave., Piedmont, Calif. 94611. Meets first Thursday each 
moot, Oct. through May, at University Club, Oakland, 
Calif. 

East Tennessee Raprotocicat Society 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

Fioripa RaproLocicaAL Society, Cuaprer or ACR 

` Secretary. Dr. Paul J. Popovich, 1350 S. Hickory St., 
Melbourne, Fla. 32901. Meets twice annually, in the 
spring with the Annual State Society Meeting and in 
the fall. 

Fiorina West Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Herbert Johnson, Davis Blvd., 
Tampa, Fla. 33606. Meets on 4th Thursday of the 
months January, March, May, October, and November. 

Georcia RapioLocicAL Society, CHAPTER or ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 35 
Collier Rd., N.W., Atlanta, Ga. 30309. 

Greater Cincinnati RADIOLOGICAL Society 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 

Greater Kansas Ciry Ravio.ocican Society 
President-Secretary, Dr. Keith W. Gallehugh, Bethany 
Med. Center, Kansas City, Kans. Meets 5 times a year. 

Greater Loutsvitte RADIOLOGICAL Society 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami RapioLocican Society 
Secretary-Treasurer, Dr. Robert F. Conti, Holy Cross 
Hosp., Fort Lauderdale, Fla. 33308. Meets monthly, third 
Wednesday at 8:00 F.M. at various member hospitals, 
Miami, Fla. 

Greater Sr. Lours Socigrv or RApioLoGiIsTS 
Secretary- Treasurer, Dr. Donald Callahan, Northland 
Med. Bldg., Jennings, Mo. 63136. 

Hawaun RapioLocicaL Sociery, Cuaprer or ACR 
Secretary-Treasurer, Dr. Sidney B. W. Wong, Straub 
Clinic and Hosp., Honolulu, Hawaii 96813. Meets third 
Monday of each month at 7:30 P.M. 

Hearta Puysics Society 
Secretary, Russell F. Cowing, P.O. Box 156, E. Wey- 
mouth, Mass. 02189. Annual Meeting. 

Houston RapioLocicAL Society 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
PM., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Ipano Strate RapioLocicAL Sociery, Cuaprer or ACR 
Secretary-Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651, Meets in the spring and fall. 

I:trnots RApioLocicAL Society, Inc., CuAPrER or ACR 
Secretary, Dr. Robert D. Dooley, Hinsdale Med. Cen- 
ter, Hinsdale, Ill. 60521. Meets in the spring and fall. 

Inpiana Roentcen Soctery, Inc., CHAPTER or ACR 
Secretary, Dr. John A. Knote, 716 Carrolton Bivd., 
West Lafayette, Ind. 47906. 

Iowa RapioLocicAL Sociery, CHAPTER or ACR 
Secretary-Treasurer, Dr. Dale L. Roberson, 1948 First 
Ave., NE, Cedar Rapids, lowa 52402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society. The scientific session is held in the 
autumn. 

Kansas RapioLoatcAL Society, CHaprer or ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 
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Kentucky CHAPTER or ACR 
Secretary-Treasurer, Dr. Bernard Sams, St. Joseph In- 
firmary, 735 Eastern Parkway, Louisvlle, Ky. 40217. 
Meets in April and September. 

Kincs County RADIOLOGICAL SOCIETY 
Secretary, Dr. Sidney Hendler, 1880 Ocean Ave., Brook- 
lyn 30, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KNoxviLLE RADIOLOGICAL Society 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp RaprioLocicar Society 
Secretary, Dr. Bruce Saxe, 1200 Stewart Ave., Garden 
City, N. Y. 11533. Meets monthly. 

Los AncELEs RADIOLOGICAL SOCIETY 
Secretary, Dr. Isaac Sanders, 1429 Valley View Rd. 13, 
Glendale, Calif. 91202. Meets second Wednesday of 
month in September, November, January, April and 

une at Los Angeles County Medical Association Build- 
ing, Los Angeles, Calif. Midwinter Radiological Con- 
ference. Century Plaza Hotel, Los Angeles, Calif. 

Louistana Raprotocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 70121. 

Louistana-Texas GuLr Coast RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Arnold G. Manske, P.O. Box 
3008, Port Arthur, Tex. 71670. 

Marne Rapiotocicat Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary’s General Hospital, Lewiston, 
ene 04240. Meets in June, September, December and 

pril. 

Maryann RapioLocicaL Society, CHAPTER oF ACR 
Secretary, Dr. David S. O'Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401. 

Massacuusetts RaApioLocicAL Society, CHAPTER OF ACR 
Secretary, Di. Joseph T. Ferrucci, Jr., Massachusetts 
Gen. Hosp., Boston, Mass. o2114. 


Mempuis RoENTGEN Society 
Secretary-Treasurer, Dr. Thomas P. Coburn, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38163. Meets first Monday Oct. through 
May at the University Club. 

Miami VarLEv RADIOLOGICAL SOCIETY 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

MicuicaN RaproLocicAL Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Francis P. Shea, Harper Hos- 
pital, 3825 Brush St., Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:30 P.M. 

Micuican Society or THERAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. Delmar Mahrt, William Beau- 
mont Hosp., Detroit, Mich. 48072. Meets bi-monthly 
during the academic year. 

Mip-Hupsow RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. William D. Stiehm, 37 Flower 
Hill Rd., Poughkeepsie, N. Y. 12603. Meets 7:00 P.M., 
first Wednesday of each month, September to May. 

MiLwauKkEE RoenTGEN Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets monthly 
on ih Monday, October through May, at University 

ub. 

Minnesota RaprioLocicaL Society, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Marvin E. Goldberg, Box 292, 
Mayo Memorial Health Sciences Center, Minneapolis, 
Minn. 55455. 
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Mississipp1 State RaDroLocicAL Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake- 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missourr RapioLocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 

Montana RapnioLocicaL Society, CHAPTER oF ACR 
Secretary, Dr. C. H. Agnew, Room 102, Doctors Bldg., 
Billings, Mont. sgtor. 

NEBRASKA CHAPTER OF ACR 
Secretary-Treasurer, Dr. Robert Bodmer, Suite 622 Doc- 
tors Bdg., Omaha, Neb. 68131. Meets the third Wednes- 
day of the month, Oct. through March, at the Clarkson 
Hosp., Omaha, Neb. and the fourth Friday of April at 
the Lincoln Country Club, Lincoln, Neb. 

Nevapa RaproLocicAL Society, CHAPTER or ACR 
Secretary, Dr. Charles F. Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

N.E. Society ror RADIATION ONCOLOGY 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass. 02114. 

New ENcLAND Roentcen Ray Society 
Secretary, Dr. Melvin E. Clouse, 185 Pilgrim Rd., 
Boston, Mass. 02115. Meets the third Friday of each 
month, October through April, excluding December, at 
The Longwood Towers, 20 Chapel Street, Brookline, 
Mass. at 3:00 P.M. Annual Meeting: May 16, 1975. 

New HampsuireE Roentcen Ray Society, CHAPTER OF 
ACR 
Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Society or Rapio.ocists, CHAPTER OF ACR 
Secretary, Dr. W. M. Jordan, 1100 Central Ave. S.E., 
Albuquerque, N. M. 87106. Four meetings annually, 
three held in Albuquerque, N. M., and one held at time 
and place of New Mexico State Medical Society annual 
meeting. 

New Orteans RADIOLOGICAL SOCIETY, Ine. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by de President. Spring Conference. 

New York ROoENTGEN Society 
Secretary-Treasurer, Dr. Thomas C. Beneventano, 110 
East 210th St., Bronx, N. Y. 10467. Meets monthly on 
the 3rd Monday at the New York Academy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., April 24-26, 1975. A.M.A. Cat. 
I credit. Further information may be obtained from Dr. 
Albert A. Dunn, Roosevelt Hosp., New York, N. Y. 
IOOIS. 

New York Strate Cuaprer or ACR 
Secretary-Treasurer, Dr. Albert F. Keegan, 6 Secor Dr., 
Port Wash., N. Y. 11050. 

NonTH American Society oF Carpiac RADIOLOGY 
Secretary-Treasurer, Dr. Erik Carlson, Univ. Calif., 
San Francisco, Calif. 94143. 

NonTH Carona CuaPrER or ACR 
Secretary- Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at the time of the meeting of the 

orth Carolina Medical Society. The Fall Meeting is held 
in November at the Mid Pines Club, Southern Pines, 
N.C. 

Nort Dakora Raptotocicat Society, CHAPTER OF ACR 
Secretary, Dr. Pablo Ramos, Box 1618, Bismarck, N. D. 
58501. Meets at time of State Medical Association meet- 
ing. Other meetings arranged on call of the President. 

NonrH F oripa RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital of 
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Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treaster, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NORTHEASTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Donald R. Morton, Dept. of Radiology, 
St. Clare’s Hosp., Schenectady, N. Y. 12304. Meets in 
Albany area on third Wednesday of October, November, 
March, April, and May. 

NORTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. John D. Earle, Stanford Medical 
Center, Stanford, Calif. 94304. Meets quarterly. 

NonTHERN CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Mark D. Reiss, 5301 F Street, Sacramento, 
Calif. 95819. Meets on the fourth Monday of Sept., Nov., 
Jan, March and May at the Mansion Inn, Sacramento, 
Calif. 

NonTHWESTERN New York RADIOLOGICAL SOCIETY 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

NonTHWESTERN OH10 RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard W. Siders, 421 Michigan, Toledo, 
Ohio 43624. Meets 3rd Wednesday from September to 
May. 

Ouro Bun RapioLocicaL Socierv, CHAPTER oF ACR 
Secretary, Dr. Tearle L. Meyer, 175 S. Merkle Rd., 
Columbus, Ohio 43215. 

OkrAHoMA Strate RapioLocicAL Sociery, CHAPTER OF 
ACR 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

Orance County RADIOLOGICAL SOCIETY 
Secretary, Dr. William E. Danko, 2601 E. Chapman, 
Orange, Calif. 92667. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
Que County Medical Association Bldg., Orange, 

alif. 

Orecon State RapioLoGIcAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert E. Craven, P.O. Box 
12542, Portland, Ore. 97212. Meets on second Wednesday 
of month, October through April, at the University Club, 
Portland, Ore. 

Or eans ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. 

Paciric NortHwest RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting. 

PENNSYLVANIA RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Robert B. Funch, Germantown Hosp., 
Philadelphia, Pa. 19144. 

PHILADELPHIA RoENTGEN Ray Society 
Secretary, Dr. Marvin E. Haskin, 230 N. Broad St., 
Philadelphia, Pa. 19102. Meets first Thursday of each 
month at 5 P.M., from October to May in Thompson Hall, 
College of Physicians. 

PirrspurGH RoENTGEN SOCIETY 
Secretary, Dr. Klaus M. Bron, Presbyterian-Univ. Hosp., 
Pittsburgh 15213. Meets second Wednesday of month, 
September through May, at the Pittsburgh Athletic As- 
sociation. 

Rapiation RESEARCH SOCIETY 
Executive Secretary, Richard J. Burk, Jr., 4211 39th St., 
N.W., Washington, D. C. 20016. Annual Meeting. 

RADIOLOGICAL SOCIETY OF CONNECTICUT, INC., CHAPTER 
or ACR 
Secretary-Treasurer, Dr. Mehdi S. Eslami, 1389 W. Main 
St., Waterbury, Conn. 06708. 

RADIOLOGICAL SOCIETY OF GREATER CINCINNATI 
Secretary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
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first Monday of each month at Cincinnati Academy of 
Medicine. 

RADIOLOGICAL Society or New Jersey, CHAPTER or ACR 
Secretary, Dr. Fred M. Palace, 11 Dale Dr., Morristown, 
N.J. 07960. Monthly meetings in East Orange and 
"Trenton, N.J. Semi-Annual Meeting in Nov. 

RapioLocicAL Society or RHODE IstaNp, CHAPTER oF ACR 
Secretary-Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. 

RADIOLOGICAL Society or SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. A. Franklin Turner, LAC-USC 
Medical Center, Room 3418, 1200 North State St., Los 
Angeles, Calif. 90033. Meets three times a year, usually 
October, February and May. 

RADIOLOGICAL SOCIETY OF THE STATE OF New York 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire RADIOLOGICAL SOCIETY 
Secretary, Dr. Charles E. Carter, 121 Sotoyome St., 
Santa Rosa, Calif. 95405. Meets second Monday every 
other month. 

RicumMonp County RADIOLOGICAL Society 
Secretary, Dr. Donald P. King, 218 Gun Club Rd., Rich- 
mond, Va. 23221. Meets first Thursday of each month at 
various hospitals. 

Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary-Treasurer, Dr. Robert J. Bruneau, Rochester 
General Hosp., Rochester, N. Y. 14621. Quarterly meet- 
ings on the call of the President, at the Rochester 
Academy of Medicine. 

Rocky Mountarn RapriorocicaL Society 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave., Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 21-23, 1975. 

San Antonio-Civitian Mitrrary RADIOLOGICAL Society 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
each month at Fort Sam Houston Officers Club at 
6:30 P.M. 

San Disco Raprotocicat Society 
President, Dr. Stanley G. Seat, 476 Prospect St., La Jolla, 
Calif. 92037. Meets the first Wednesday of each month at 
the University Club. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med. Ctr., San Francisco, Calif. 94122. 

Section on RADIOLOGY, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on RaproLocv, Mepicat Society oF THE Dis- 
TRICT OF COLUMBIA 
Secretary-Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 20854. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Section or Rapiotocy, NATIONAL MEDICAL ASSOCIATION 
Secretary, Dr. Ruby Brooks, Dept. Radiol., Veterans 
Adm. Hosp., P.O, Box 511, Tuskogee, Ala. 36083. Annual 
Meeting. 

Section on RADIOLOGY, SOUTHERN MEDICAL AssociATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Section on RapioLocv, Texas MEDICAL ASSOCIATION 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SunEvEPonT RapioLocicAL CLuB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. 

Society ror Pepiatric RADIOLOGY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
way, Baltimore, Md. 21205. Annual meeting: Marriott 
Hotel, Atlanta, Ga., Sept. 28-29, 1975. 
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SOCIETY or GasrRo-INTESTINAL RADIOLOGISTS 
Secretary- Treasurer, Dr. John R. Amberg, University 
Hospital, 225 W. Dickinson St., San Diego, Calif. 92103. 

Society or NucLgAR MEDICINE 
Secretary, Dr. E. James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo, 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual Meeting. 

Sovran Bay RaprotocicAL Society 
Secretary, Dr. Robert Mindalzun, Valley Radiologists, 
Inc., 100 O'Connor Dr., San Jose, Calif. 95128. Meets 
the 2nd Monday of each month at the Santa Clara 
County Medical Society Bldg., 700 Empey Way, San 
Jose, Calif. 

Sours Carona RaproLoctcAL Society, CHAPTER oF ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St., 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

SourH Coast RaptioLocicAL Society CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard T. Love, Santa Bar- 
bara Med. Clin., 215 Pesetas Lane, Santa Barbara, 
Calif. 93110. Meets fourth Tuesday of alternate months, 
Sept., Nov., Jan., March and May. 

Soutu Dakora RapioLocicaL Society, CHapTer or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. 57105. Meets in spring with State Medical 
Society and in fall. 

SovrHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. Duane J. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif, 93105. Meets quarterly. 

SouTHERN RADIOLOGICAL CONFERENCE 
Secretary-Treasurer, Dr. J. W. Maxwell, P.O. Box 2144 
Mobile Ala. 36601. Annual Meeting: Grand Hotel, Point 
Clear, Ala., Jan 31-Feb. 2, 1976. 

Tennessee RapioLocicaL Socigrv, CHAPTER or ACR 
Secretary-Treasurer, Dr. Jerry W. Grise, Methodist 
Hosp., 1265 Union Ave., Memphis, Tenn. 38104. Meets 
annually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas Stare RapioLocicAL Society, CHAPTER or ACR 
Secretary, Dr. Francis E. O'Neill, 1128 Nix Prof. Bdg., 
San Antonio, Tex. 78205. 

Tue Fretscuner Society 
Secretary, Dr. E. Robert Heitzman, State University of 
New York Upstate Medical Center, Syracuse, N 
13210. Annual Meeting: St. Francis Hotel, San Fran- 
cisco, Calif., May 28-31, 1975. 

Tri-State Rapiotoaicat Society 
Secretary, Dr. Alfred Lessure, Welborne Hosp., Evans- 
ville, Ind. 47714. Meets bimonthly on the third Wednes- 
day at Arco Hospitals. 

Upper Peninsuta RADIOLOGICAL Society 
eet Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly. 

Urau Strate Rapiotoaicat Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Patrick D. Lester, Dept. Radiol., 
University of Utah Medical Center, Salt Lake City, 
Utah 84112. Meets quarterly at Holy Cross Hospital. 

Vermont RapioLocicAL Society, CHaprer or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

VigGiN1A CuaPrER or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 3500 Ken- 
sington Ave., Suite 2-A, Richmond, Va. 23221. 

Wasuincton, D. C., Cuaprer or ACR ] 

Secretary- Treasurer, Dr. Robert M. Allen, 9312 Convento 
Terr., Fairfax, Va. 22030. 
ee Strate Raviovocican Society, CHAPTER OF 


Secretary-Treasurer, Dr. Donald J. Hesch, 3216 N.E. 
45th Place, Seattle, Wash. 98105. 

Wzsr Viroinia RaptoLocicAL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. Andrew W. Goodwin, IH, 200 
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Med. Arts Bldg., Charleston, W. Va. 25301. Meets con. 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee. 

WESTCHESTER County RADIOLOGICAL Society 
Secretary, Dr. James O. Richardson, Pr., 280 Mamaronek 
Ave., White Plains, N. Y. 10605. Meets on second Tues- 
day of October, December, February and May. 

Wisconsin RapioLoaicAL Society, Cuaprer or ACR 
Secretary-Treasurer, Dr. June Unger, Wood VA Hosp., 
Wood, Wis. 53193. Meets twice a year, May and Sep- 
tember. 

Wisconsin Society or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother. Ctr, Univ. 
Hospitals, Madison, Wis. 53706. Meets quarterly. 

Wyomine Raptococicat Society, CHAPTER or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82:20. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RaptoLocíA 
Secretary, Dr. Rafael Umaiia-Umafia, Apartado 8-5349, 
San José, Costa Rica. 

AsociAcóN bE RapiéLocos pe CENTRO AMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panama 
Secretary-General, Dr. Francisco Miranbell Solis, Apar- 
tado 3i 52, San José, Costa Rica, Central America. Meets 
annually in a rotating manner in the six countries, 

AsociAcióN PuERTORRIQUERA DE Rapio.ocia 
Secretary, Dr. R. B. Díaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

SoctEDAD pe RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*, Calle Ao-05, Zona 1, 
Guatemala 

Socrepap Mexicana pg Rapiorocía, A.C. 

Coahuila No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coquí. Meets first 
Monday of each month. 

Socrepap RapioLócicA PANAMEÑA 
Secretary, Dr. L. Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

Socrepap RapioróaicA DE Puerto Rico 
Secretary, Dr. Heriberto Pagan Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 p.m. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


Brrrish COMMONWEALTH oF NATIONS 


Association or Rapro.tocists or THE Province oF 
QuEeBEc 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. 

Braitisn Instirute or RADIOLOGY 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 
Welbeck St, London, WiM/7PG, England. 

CaNADIAN Association oF Puysicists, Division or Mep- 
ICAL AND Brotocicat Puvsics . 
Honorary Secretary- Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 1053 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN Association OF RADIOLOGISTS 
Honorary Secretary, Dr. Ross O. Hill, Suite 806, 1440 St. 
Catherine St. West, Montreal 107, Que., Canada. Thirty- 
eighth Annual Meeting: Toronto, Ont., May 11-16, 1975. 

Epmonton AND Disraicr RapioLoGicAL Sociery 
Secretary, Dr. L. A. Koller, Suite 360, Professional Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
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Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FaAcurrv or RADIOLOGISTS 
Honorary Secretary, P. D. Thomson, 28 Portland Pl., 
London, WIN 49E. 

MowrnEAL RapioLocicaL Stupy CLUB 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Secrion or Raprotocy or rue Roya Socigrv or MEDI- 
cine (ConFinep ro MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1 
MS8AE, 1 England. 

SociérÉ CANADIENNE-FRANGAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tue Hosprrar PHYSICISTS’ ASSOCIATION 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 9BX, England. 

Toronto Raviotocicat Society 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Tue RoyaL AusrRALAsIAN CoLLEGE or RapioLoctsTs 
Honorary Secretary, Dr. T. P. Loneragan, 45 Macquarie 
St., Sydney, N.S.W. 2000, Australia. 


SOUTH AMERICA 


CoLécro BnAsiLEIRO DE RADIOLOGIA 
Secretary-General, Dr. José Marcos Pires de Oliveira, 
Caixa Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SOCIEDADES DE RADIOLOGÍA 
Branches of the Federation are: Sociedad de Radidlogos 
de la Provincia de Cérdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedad Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra- 
[Pea de La Plata; and Sociedad de Radiología de San 

uan. 
Secretary-General-Treasurer, Dr. Roberto Habichayn, Av. 
Colón 657, Córdoba, Argentina. 
Congress will be organized by Sociedad de Radiología, 
Radioterapéutica y Medicina Nuclear de Rosario in 1975. 

SOCIEDAD ARGENTINA DE RADIOLOGÍA 
Secretary-General, Dr. Tomas J. Gutiérrez F, Santa Fé 
1171, Buenos Aires, Argentina. Meets first Wednesday 
evening, April through December. 

Sociepap BouiviaNA DE RabioLooíA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

Soctepape BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

Socrepap CHILENA pg RADIOLOGÍA 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 P.M. 

Sociepap CotomBiana ve RADIOLOGÍA 
Secretary-General, Dr. Gustavo Sánchez Sánchez, Bogotá, 
Colombia. Meets last Thursday of each month. 
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Sociepap ECUATORIANA DE RADIOLOGÍA 
Secretary, Dr. Luis Blum, Casilla 3712, Guayaquil, Ecua- 
dor. 

Sociepap PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asuncion, Paraguay. 

Sociepap Peruana be RADIOLOGÍA 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 
January, February, and March. 

SociEDpAD DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr. Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiología. 

SociEpAD pe RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 561, 
Corrientes, Argentina. 

Sociepap pe Rapiotocía DE La PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle 50 No. 374, La 
Plata, Argentina. 

SociepaD pE RADIOLOGÍA, 
MéÉpica peL URUGUAY 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

SocIEDADE DE RADIOLOGÍA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 

Socrepap pe RoENTGENOLOGÍA Y Mepicina NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Córdoba, Argentina. 

Sociepap pe RaproLocía, RApiorERAPÉUTICA Y MEDICINA 
NvcLEAR pe Rosario 
Secretary-General, Dr. Federico Fragola, Santa Fe 1798, 
Rosario, Argentina. 

Socrepap SarTENA pe Raprotocia v MEDICINA NUCLEAR 
Treasurer, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina, 

Socrepap VENEZOLANA DE RapioLocía v Mepicina Nu- 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela. Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CaNcEROLOGÍA Y Fisica 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTGEN-GESELLSCHAFT 
Secretary, Dr, Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

Société RovALE BELGE DE RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

Société EuropÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. J. Corbaton, Clinica Infantil “La Paz,” 
Av. Generalissimo, 117 Madrid 34, Spain. Annual Meet- 
ing: Madrid, Apr. 24-26, 1975. 

Permanent Secretary, Clément Fauré, Hópital des Enfants 
Malades, 149, rue deSévres, 75 730, Paris Cadet 15, France. 

SociérÉ FnANCAIsE DE RapioLocrE MÉDICALE, MÉDECINE 
NuciÉAiRE ET ÉLEcTROLOGIE, and its branches: Soci- 
ÉTÉ pu Sup-Ovest, DU LITTORAL MÉDITERRANÉEN, DU 
Centre ET Lyonnais, pu Norn, DE L'OUEST, DE t’Est, 
pu Massir. CENTRAL, D'OUTRE-MER ET D'ETRANGER. 
Parent Society meets third Monday of each month, ex- 
cept during July, August and September, rue de Seine 
12, Paris, France, 
Secretary-General, Dr. Ch. Proux, 
75008, France, 

SociÉTÉ FRANÇAISE DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7°, France. Annual meeting. 


9 rue Daru, Paris 
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CEsKosLoveNsKA RADIOLOGICKÁ SPOLEČNOST 
Secretary, Associate Professor Jaromír Kolář, M.D., 
Sc.D., Radiological Clinic, Praha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DeutscHe RÖNTGENGESELLSCHAFT 
President, Professor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut der Universität 
Tübingen, Röntgenweg 11, 7400 Tübingen, Germany. 

FacuLry or RapioLoGisTs oF THE Royat COLLEGE OF 
SURGEONS IN IRELAND 
Honor. Secretary, Max. J. Ryan, St. Stephen’s Green, 
Dublin 2. Annual Meeting, Oct. 25 and 26, 1974. 

Socigrà lrALiANA DI RapioLocia Mepica E MEDICINA 
NUCLEARE 
Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. 

Socreras RaproLocicA Danica 
Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 
8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING VOOR RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

Norsk Foreninc ror Mepicinsk RADIOLOGI 
General Secretary, Gunnar Stake, Rikshospitalet, Oslo, 
Norway. 

ScanDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. F. Unnérus, M.D., Haga- 
lung-Tapiola, Havsvindsvägn 5 C., Finland. Annual 
Meeting. 

Socigpapn EsPASoLA pe RapioLocía v ErrcrROLOGÍA 
Mépicas v pe MEDICINA NUCLEAR 
Secretary-General, Dr. Pilar Gallar Barberá, Villanueva, 
11, Madrid 1, España. Meets every other Saturday eve- 
ning of each month, Oct. to June, inclusive, in Madrid. 

SocigbapE PomruGuEsA DE RapioLocia E MEDICINA 
NucLEAR 
Secretary-General, Dr. Luís Aires de Sousa, Av. Elias 
Garcia, 123- 1, Esg.-Lisboa i-Portugal. 

Svensk FOreninG FOR MEDICINSK RADIOLOGI 
Secretary, Dr. Hanz Ringertz, Róntgendiagnostika Av- 
delningen, Karolinska Sjukhuset 104 o1 Stockholm 60, 
Sweden. 

SCHWEIZERISCHE VEREINIGUNG FUR RapioLocie, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
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Suisse DE RaproLocie, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA * 


BENGAL RADIOLOGICAL ÁssOCIATION 
Honorary Secretary, Dr. B. Chatterji, 262 Rash Behari 
Ave., Calcutta 700019, India. Meets 1st Fri. and 3rd 
Wed. of every month. 

IupiaN RADIOLOGICAL AssociATION 
Honor. Gen. Secretary, Dr. S. P. Aggarwal, 10-B Kasturba 
Ghandi Marg, New Delhi iioooi. 28th Indian Congress of 
Radiology will be held in Hyderabad in 1975. 

IupoNEsiAN RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta, Indonesia. 

Iranian RADIOLOGICAL SOCIETY 
Secretary, Dr. Majid Rooholamini, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. sth Iranian Congress of Radiology, 
Apr.12-17,1975. . 

IsnaEL RADIOLOGICAL Society 
Secretary, Dr. M. A. Lerner, Hesharon Hosp., Petah- 
Tigva, Israel. 

PuiniPPiNE CoLLEGE or RADIOLOGY 
Secretary-Treasurer, Dr. Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thursday of the month. 

RADIOLOGICAL SOCIETY OF THAILAND 
Secretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA 


Association or RADIOLOGISTS oF WEsT AFRICA 
Honorary Secretary, C. A. Beetlestone, M.B., B.S., 
D.M.R.D., Dept. Radiol., University College Hosp., 
Ibadan, Nigeria. 

RADIOLOGICAL Society or SOUTH AFRICA 
Secretary, Dr. B. Rosenberg, P.O. Box 3200, Johannes- 
burg, South Africa. 

SOUTH ArnicaN INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 
Neck AND CHEST 


Doppman, Jonn L., GEELHOED, GLENN W., and 
De Vira, Vincent T. Atypical radiographic 
features in pneumocystis carinii pneumonia. 
Radiology, Jan., 1975, 774, 39-44. (Address: 
John L. Doppman, Department of Diagnostic 
Radiology, Building 10, Room 6S211, Na- 
tional Institutes of Health, Bethesda, Md. 
20014.) 


'The authors reviewed 30 cases of proved pneumo- 
cystis carinii pneumonia. The group of patients all 
had a lymphoreticular neoplasm (leukemia or lym- 
phoma) or a primary immunodeficiency disease. All 
of the patients had received some type of combined 
chemotherapy, steroid, or wide spectrum antibiotic 
therapy. The purpose of the review was to attempt to 
answer 2 questions asked by clinicians. 


1. Is the chest roentgenogram in pneumocystis 
carinii pneumonia sufficiently typical to war- 
rant institution of therapy without tissue diag- 
nosis? 

2. Are certain atypical radiographic features suffi- 
ciently rare in pneumocystis to exclude this 
diagnosis without a biopsy? 


The typical radiographic features were discussed. 
Reference to several recent articles was made in the 
discussion of the typical or classic radiographic find- 
ings. 

The atypical findings encountered in the series in- 
cluded: apical involvement; unilateral predominance 
of the infiltrate; pseudo-nodularity; central excava- 
tion suggesting cavitation; pleural fluid; hilar promi- 
nence; and rapid massive progression. Autopsy find- 
ings in the 18 fatal cases revealed lymphadenopathy 
in 6 patients. However, in these 6 patients there was 
lymph node enlargement secondary to the underl«ing 
lymphoproliferative disorder. 

The answers to the questions raised by the authors 
are as follows. It was their impression that the typical 
or classic radiographic findings in the appropriate 
clinical setting justify the diagnosis of pneumocystis 
carinii pneumonia. Therapy can be initiated on this 
presumptive diagnostic basis in the absence of tissue 
or histologic diagnosis. The second question was more 
difficult to answer. The authors conclude that the 
incidence of atypical findings (17 of 30 patients in 
their series) 1s sufficiently high, so that the diagnosis 
of pneumocystis cannot be excluded by the occur- 
rence of atypical findings. 

In summary they say that in an immunosuppressed 
patient, biopsy may be indicated in the absence of a 
classic radiographic presentation.—7. P. Eberts, 
M.D. > 


OsBORN, Anne G., and SILVERMAN, James F. 
Unusual venous drainage patterns in the 
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scimitar syndrome. Radiology, Dec., 1974, 

113, 601-603. (Address: James F. Silverman, 

M.D., Department of Radiology, Stanford 

University Medical Center, Stanford, Calif. 

94305.) 

The classical scimitar syndrome and scimitar sign 
are discussed. 

Two cases of unusual types of venous drainage are 
reported. One case represented side-by-side or “double 
scimitar” venous drainage to the inferior vena cava, 
The other demonstrated simultaneous venous return 
from the right lung to both the inferior vena cava 
and left atrium via a scimitar shaped vein, 

In both cases, the unusual veins could be seen on 
plain chest roentgenograms in addition to the classi- 
cal scimitar vein. Both cases were confirmed by pul- 
monary angiography. 

The scimitar variant syndrome should be con. 
sidered if other abnormal veins are seen in addition 
to the typical scimitar vein.—4. K. Teaford, M.D. 


Biran, S., Hocuman, A., and SCHWARTZ, A. 
Diagnosis and therapy in cystic disease of the 
breast: combined aspiration and pneumo- 
cystography. Radiol. clin. et biol., 1974, 43, 
571-579. (Address: S. Biran, M.D., Hadassah 
University Hospital, P. O. Box 499, gioco 
Jerusalem, Israel.) 


Benign cysts of the breasts may be considered a 
physiologic phenomenon, involving 20-54 per cent of 
the female population. Only 1 per cent of carcinomas 
of the breast are intracystic. To avoid repetitive 
biopsies which result in scarring, mutilation, and 
emotional trauma, the authors recommend aspiration 


: and pneumocystography for masses which are diag- 


nosed as cysts by palpation, transillumination, and 
mammographv. Fifty-seven patients have been fol- 
lowed for 5 years. Twelve patients had single aspira- 
tions without recurrence. Thirty-four patients re- 
quired multiple aspirations. In 72 per cent, new cysts 
developed within 1 year following diagnosis of the 
first cyst. No carcinoma was overlooked. 

Eleven patients had surgical biopsies. Four had 
benign cysts. The biopsies were performed in 2 be- 
cause of rapid refilling of the cyst, in 1 because the 
aspirated fluid was bloody, and in 1 because the 
cytologic examination of the fluid was equivocal. 
Seven patients had dry taps: 4 had fibromas, and 3 
had carcinomas. 

The technique is safe. Fluid is aspirated through a 
No. 20 gauge needle, which is left in place. The same 
quantity of air is injected with a second syringe, fol- 
lowed by mammography in 2 planes. The fluid is 
examined for cytology. Fluid was yellowish and 
cloudy in 58 per cent, yellow and clear in 14 per cent, 
and cloudy brown in 28 per cent. 

Unilocular thin walled cysts will collapse as the air 
is absorbed. Multiloculated and thick wall cysts will 
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not collapse, and can be expected to recur. A definite 
diagnosis of benign mammary cyst can be made 
when the pneumocystogram outlines a smooth inner 
membrane withowt evidence of intracystic growth, —- 


Adele R. Altman, M.D. 


ABDOMEN 


HaswELL, Donato M., BERNE, ALFRED S., and 
SCHNEIDER, BERNARD. Plain film recognition 
of the ligamentum teres hepatis. Radiology, 
Feb., 1975, 774, 263-267. (Address: Alfred S. 
Berne, M.D., Department of Diagnostic Ra- 
diology, Crouse-Irving Memorial Hospital, 
736 Irving Avenue, Syracuse, N. Y. 13210.) 


In 30 per cent of patients, a vertical radiolucent 
linear shadow in the right upper quadrant of the ab- 
domen can be identified. The appearance suggests 
the presence of a right upper quadrant suprarenal 
mass. 

Through high dose nephrotomography, cadaver 
dissection and during abdominal laparotomy, it was 
shown that this radiolucent line is related to fat sur- 
rounding the ligamentum teres hepatis. The anatomy 
is reviewed. 

'This normal anatomic structure should not be mis- 
interpreted as the border of a pathologic right upper 
quadrant mass.—7. 4. Chapman, M.D. 


PuiLLIPS, JosEkPH F., Cocxritt, HOWARD, 
Jorge, Epuarpo, and STEINER, ROBERT. 
Radiographic evaluation of patients with 
schistosomiasis. Radiology, Jan., 1975, 774, 
31-37. (Address: Joseph F. Phillips, Depart- 
ment of Radiology, Duke University Medical 
Center, Durham, N. C. 27710.) 


Schistosomiasis is a parasitic infection ranking sec- 
ond only to malaria in terms of world public health 
problems. 

The World Health Organization estimates that 150 
to 200 million people have a clinically significant in- 
fection. The disease is not a problem in the Conti- 
nental United States, but it is endemic to Puerto 
Rico, The authors recently spent several months in 
Maceió, Alagoas, Brazil, where schistosomiasis man- 
soni is endemic. In this area, many villages have in- 
fection rates as high as 80 per cent. The case ma- 
terial is taken from this patient population. 

The authors give excellent discussions of the life 
cycle of the Schistosoma and the pathophysiology of 
human infestation. 

In schistosomiasis mansoni, a plain film roentgeno- 
gram of the abdomen in patients with advanced dis- 
ease usually reveals massive splenomegaly without 
evidence of splenic calcification, Ascites may be evi- 
dent in far advanced disease. Schistosoma haemato- 
bium is associated with a high frequency of bladder 
and ureteral calcifications which may be visualized 
on the plain film roentgenogram. 
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The chest roentgenogram is usually negative, but 
in the late stages of the disease it may occasionally be 
possible to recognize progressive dilatation of the 
azygos vein because of the development of large col- 
lateral channels running from the portal system into 
the hemiazygos system. Approximately 10 to 15 per 
cent of patients with schistosomiasis develop pul- 
monary hypertension. Granulomata may be seen as 
multiple small rounded densities scattered through- 
out both lung fields. The routine barium swallow may 
reveal unsuspected esophageal varices. Rarely, bar- 
ium studies will demonstrate linear ulceration of the 
intestinal mucosa or the formation of polyps second- 
ary to granulomatous response in the intestinal wall. 

In schistosomiasis the urogram may reveal ureteral 
strictures or polypoid changes in the bladder wall. 
There is a predisposition to develop malignancy of 
the bladder in patients with schistosomiasis, 

Liver-spleen scans with radioactive tracer material 
usually demonstrate homogeneous activity in a small 
liver and a markedly enlarged spleen. The spleno- 
megaly is caused by portal hypertension and is also 
secondary to lymphoid hyperplasia caused by toxic 
reaction to the presence of the parasite. 

Nine patients were studied preoperatively by pan- 
hepatic angiography and 14 postoperatively follow- 
ing splenorenal shunt. Thrombosis of the shunt and 
hepatic encephalopathy were common postoperative 
complications. 

With these facts in mind, radiologists should be 
aware of the disease entity and be familiar with the 
roentgenologi: aspects of the problem.—E. 7. 
Schoolar, M.D. 


RosENrFIELD, Nancy, and Griscom, N. THORNE. 
Choledochal cysts: roentgenographic tech- 
niques. Radiology, Jan., 1975, 774, 113-119. 
(Address: Nancy Rosenfield, M.D., Depart- 
ment of Radiology, Beth Israel Hospital, 
Boston, Mass. 02215.) 


Twenty-four cases of choledochal cysts were re- 
viewed. Nine patients were under 1 year of age when 
diagnosed, and the oldest was 14. 

The diagnosis of a choledochal cyst is difficult on 
clinical grounds alone. The triad of jaundice, pain 
and mass was present in only 1 patient, although all 
patients had at least 1 of these findings. Jaundice was 
the most frequent symptom. Pain may be the most 
common complaint in the adult. 

The cases reviewed were over a 25 year period of 
time; therefore, the diagnostic approach changed 
greatly because of the development of radiological 
techniques. Only 7 cases were definitely diagnosed 
preoperatively. The diagnosis was made in 3 cases by 
I! rose bengal scanning. Two cases were diagnosed 
by intravenous cholangiography, 1 by ora] cholecys- 
tography and 1 by Technetium??" sulfur colloid scan- 
ning followed by angiography. The highest percen- 
tage of definitive positive examinations was found in 
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the I?! rose bengal scan in 3 of 4 cases, but the study 
most helpful in suggesting the diagnosis was the 
upper gastrointestinal series. Displacement of the 
stomach and duodenum on the upper gastrointestinal 
series is not a specific finding, but should suggest the 
diagnosis of a choledochal cyst when jaundice is 
present. 

Treatment consists of surgical drainage. Twenty- 
one surviving patients have been followed for 1 to 19 
years. Eighteen patients are symptom-free, while 2 
have recurrent jaundice and 1 has chronic pancreatitis. 

The more frequent use of I"! rose bengal scanning 
and ultrasound should increase the accuracy in the 
diagnosis of choledochal cysts.—7. L. Montgomery, 
M.D. 


Preretti, RAPHAEL, AULDIST, ALEXANDER W., 
and STEPHENS, CLINTON A. Acute cholecys- 
titis in children. Surg., Gynec. & Obst., Jan., 
1975, 740, 16-18. (From: The Department of 
Surgery, Division of General Surgery, The 
Hospital for Sick Children, Toronto, On- 
tario, Canada.) 


This is a rare disease in childhood and is seldom 
thought of in the differential diagnosis of abdominal 
pain in children. 

This is a retrospective review of 16 children treated 
for acute cholecystitis at the Hospital for Sick Chil- 
dren, Toronto, over a period of 14 vears. Definitive 
histologic confirmation was obtained in 13 patients 
and in 3 patients the diagnosis was based on clinical 
and roentgenographic evidence. Sex incidence was 
equal and age range was from 14 days to 14 years. 
Infections were noted in 4 patients, including a his- 
tory of severe amniotitis in the mother of the 14 
day old baby. Most common symptom was abdomi- 
nal pain localized to the right upper abdominal quad- 
rant and epigastric region in 12 of the patients. All 
patients had variable degrees of localized or diffuse 
tenderness guarding, and rebound tenderness and in 
7 patients a tender mass was felt in the right upper 
quadrant. All patients had fever and 11 of 16 had 
leukocytosis. Serum bilirubin was elevated in 3 pa- 
tients, alkaline phosphatase in 2 patients and serum 
amylase in 2 patients. Roentgenograms of the ab- 
domen f 13 patients were not diagnostic lly helpful; 
however, oral and intravenous cholangiograms were 
obtained in 9 patients and no functioning of the gall- 
bladder was observed. Agents used were bunamiodyl 
sodium orally, and iodipamide intravenously. Cho- 
langiography and cholecystography were not done in 
other patients because the diagnosis was clinically 
obvious. Operative cholangiography was done through 
the cystic duct in 3 patients with no abnormality 
demonstrated. Four of 11 patients had cholecystec- 
tomy in the acute stage and 3 patients had mixed 
type calculi in inflamed gallbladders. There was no 
congenital abnormality of the biliary tract and no 
calculus was encountered in the common bile duct. 
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This survey still leaves the cause of cholecystitis in 
children in doubt. The instance of neonatal cholecys- 
titis which followed amniotitis in the mother is 
unique. Although the incidence of calculi in children 
with cholecystitis has been less than in adults, the 
incidence is usually more than 50 per cent. Only 3 of 
16 patients had calculi in this series. Cholecystog- 
raphy, either oral or intravenous, is a definite diag- 
nostic aid and should always be obtained, although 
lack of function after oral or intravenous administra- 
tion of contrast material is not necessarily abnormal. 

The authors recommend operative choledochog- 
raphy in children with jaundice, since this may pre- 
vent unnecessary exploration and drainage of the 
common bile duct.—Lione/ W. Young, M.D. 


Mutper, H., and Te Vetpe, J. Colitis cystica 
profunda: pseudo-tumours in the rectum. 
Radiol. clin. et biol., 1974, 43, 529-539. (Ad- 
dress: H. Mulder, M.D., Department of 
Radiology, University Hospital, Leiden, The 
Netherlands.) 


Colitis cystica profunda, also designated as “har- 
matomatous polyps of the rectum," and "solitary 
ulcer of the rectum," is a rare lesion not previously 
described in the radiologic literature. It afflicts in- 
dividuals in their twenties and thirties. The patients 
present with rectal bleeding, frequent bowel move- 
ments, an occas onally with weight loss. Symptoms 
are refractory to medical treatment. The etiology is 
obscure. 

Double contrast barium enema examination shows 
broad based, submucosal, polypoid lesions, which 
project intraluminally, efface mucosal folds, and 
may ulcerate. The surrounding rectal wall appears 
thickened, and has lost contractility. The opposite 
wall may show persistent spasm. Proctoscopic ex- 
amination identifies a soft, ill-defined submucosal le- 
sion, sometimes ulcerated. They occur most com- 
monly in the anterior rectal wall. Pathologically, 
mucus filled submucosal benign cysts are surrounded 
by varying degree of acute and chronic inflammatory 
reaction and fibrosis. Superficial ulcerations may 
communicate with the cysts. 

The authors present 2 cases which emphasize the 
clinical, radiographic and proctoscopic resemblance 
of colitis cystica profunda to malignancies of the 
rectum. Excisional biopsy with detailed microscopic 
examination is urged to avoid inadvertent ablative 
cancer surgery.— Adele R. Altman, M.D. 


GENITOURINARY SYSTEM 


Porrack, Howard M., GorpsEnc, Barry B., 
Monarzs, José O., and Bocasu, Morrow. 
A systematized approach to the differential 
diagnosis of renal masses. Radiology, Dec., 
1974, 123, 653-659. (Address: Howard M. 
Pollack, M.D., Department of Radiology, 
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Episcopal Hospital, Front Street and Lehigh 
Avenue, Philadelphia, Pa. 19125.) 


A total of 202 adult patients (206 masses) was 
studied by means of a diagnostic protocol organized 
as a flow chart. The flow chart was designed to select 
the most appropriate diagnostic studies in sequence 
without duplication and to minimize the morbidity 
and hospital cost to the patient. 

Excretory urography was the initial radiographic 
evaluation method in all cases. In only 2 lesions can 
excretory urography differentiate cysts from tumors. 
A renal hamartoma (angiomyolipoma) may demon- 
strate radiolucency on the plain abdominal films due 
to its fat content and an occasional renal-cell carci- 
noma may demonstrate mottled intratumoral cal- 
cification. These patients were next studied by ar- 
teriography. 

If a renal pseudotumor is suggested on the uro- 
gram, radionuclide imaging using Hg!*-chlormerodrin 
is the next diagnostic step. If the renal scan is nega- 
tive, the work-up is considered complete with the 
diagnosis "normal variant." If the renal scan is ab- 
normal, a Technetium®™ flow study is sometimes 
also performed. If the renal scan is abnormal and the 
flow study is abnormal, indicating increased vascular- 
ity, the patient is next evaluated by arteriography. 
If a renal scan alone is performed, and it is abnormal 
or if the renal scan is abnormal and no flow study is 
performed, ultrasound is the next diagnostic study. 

Those patients with a definite mass on the urogram 
are next studied with ultrasound. On ultrasonog- 
raphy, one of 3 patterns may be seen. The pattern 
may by cystic, solid, or complex. The cystic lesion 
on ultrasonography was then studied by nephroto- 
mography. Lesions other than cysts were studied by 
arteriography. If nephrotomography revealed a cyst, 
a cyst puncture was performed if possible. The 
aspirated fluid was examined for malignant cells, fat 
and blood. If the fluid was negative on these studies 
and contrast material placed in the cyst following 
aspiration revealed a smooth wall on multiple radio- 
graphic views, the work-up was considered complete 
and the diagnosis of "renal cyst" was made. Any 
abnormalities of the fluid or irregularity of the wall 
must be further evaluated with arteriography or con- 
sidered for exploration. 

All complex lesions were studied by nephrotomog- 
raphy. A typical cyst on nephrotomography then 
underwent cyst puncture with examination of the 
fluid and the walls of the cyst as outlined above. All 
other lesions were studied by arteriography. 

A solid pattern on nephrosonography was next 
evaluated with arteriography. A typical tumor pat- 
tern completed the evaluation. All other lesions un- 
derwent nephrotomography. A lesion with a thick 
wall was interpreted as'a probable tumor. A thin- 
walled lesion was further studied by cyst puncture. 

'This series of 206 masses included 143 cysts and 13 
tumors. A wide variety of other lesions were also 
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seen. In this series, no tumors or other serious lesions 
were overlooked. Precautionary surgery was neces- 
sary in 20 cases (10 per cent) for a definite diagnosis; 
one of these patients had a neoplasm. Renal angiog- 
raphy was used in 26 patients (13 per cent). Sixty-six 
patients underwent cyst puncture. Only § patients 
underwent the complete series of nephrosonography, 
nephrotomography, needle puncture, and arteriog- 
raphy. The diagnostic evaluation could be performed 
entirely on an outpatient basis in more than 85 per 
cent of the cases. Not uncommonly all studies were 
completed within half a day.—7. F. Bergstrom, M.D. 


SKELETAL SYSTEM 


ScHNEIDER, Harop J., Kinc, ArHENA Y., 
Bronson, Jerrrey L., and Mirer, Ep- 
warp H. Stress injuries and developmental 
change of lower extremities in ballet dancers. 
Radiology, Dec., 1974, 773, 627-632. (Ad- 
dress: Harold J. Schneider, M.D., Depart- 
ment of Radiology, Christian R. Holmes 
Hospital, Eden and Bethesda Avenue, Cincin- 
nati, Ohio 45219.) 


Frequent injuries among members of a professional 
ballet company prompted a radiographic survey of 
the hips and lower extremities in 52 such dancers. 
The authors cite a series of stress-induced changes 
which they feel are unique and consistent enough to 
identify the classical ballet dancer. 

Specific roentgenographic findings seen include: 
stress fractures of the femora, tibiae and fibulae; 
prominent dorsal notch of the talar neck with or with- 
out an accompanying dorsal exostosis of the talar 
head; and cortical thickening of the long bones and 
of one or more of the first 3 metatarsals, The tibial 
fractures have a predilection for the anterior mid- 
shaft, in contrast to stress fractures in military per- 
sonnel and athletes which are typically in the upper 
or lower tibial shaft. 

A number of nonspecific findings which occurred 
with much less frequency are also described. Age and 
dancing experience did not appear to correlate with 
severity of findings William I. Dittman, M.D. 


Aapacen, Ricuarp J., Weiner, Dennis S., 
Hoyt, Warren, and Hernpon, Cuartes H. 
Acute slipped capital femoral epiphysis. 7. 
Bone & Joint Surg., Oct., 1974, 56-4, 1473- 
1487. (Address: Richard J. Aadalen, M.D., 
825 South Eighth Street, Minneapolis, Minn. 
55404.) 

Fifty cases of acute slipped capital femoral epiph- 
ysis were reviewed from the University Hospitals of 
Cleveland and Children’s Hospital of Akron. In 47 
treated by manipulative reduction and epiphyseo- 
desis, pin fixation, or both, 7 developed avascular 
necrosis (15 per cent). In 19 treated by manipulative 
reduction, epiphyseodesis, and plaster immobiliza- 
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tion, avascular necrosis occurred in 1 (5 per cent) 
and 17 (90 per cent) had satisfactory functional re- 
sults. In 16 treated by manipulative reduction and 
pin fixation, 3 (25 per cent) developed avascular 
necrosis and 12 (75 per cent) had satisfactory func- 
tional results. Avascular necrosis occurred in no pa- 
tients of 8 treated by manipulative reduction within 
24 hours of the onset of acute symptoms. 

Criteria for the study were: (1) acute onset of 
severe pain less than 3 weeks prior to admission; 
(2) hip pain accompanied by external rotation de- 
formity, limitation of motion, and inability to bear 
weight on the affected extremity; (3) roentgeno- 
graphic evidence of an epiphyseal displacement; and 
(4) reduction of the displacement following gentle 
manipulation under general anesthesia. Displace- 
ment easily reduced is evidence of acute slipping. 
The article contains a review of the literature of 
avascular necrosis in acute slipped capital femoral 
epiphysis. 

The nature of injury may be observed during in- 
tracapsular open reduction or epiphyseodesis. A tear 
in the periosteal sleeve of the femoral neck along its 
anterosuperior aspect can be observed. In addition 
separation of the epiphysis is present, but the perios- 
teal sleeve remains intact along the posterior inferior 
aspect of the neck. Retinacular vessels are disrupted 
at the time of the acute displacement. Histopathol- 
ogy of epiphyseolysis is similar in acute and chronic 
cases, there being a general disorganization of the 
epiphyseal plate with disruption of the columnation 
and clustering of cartilage cells, clefts and septa in 
the matrix of the plate and areas where the epiphy- 
seal cartilage has been pushed into the metaphysis. 

The full group of cases were identified in Group 1— 
manipulative reduction and plaster immobilization; 
Group 1—manipulative reduction and internal fixa- 
tion; Group rr1—manipulative reduction, epiphyseo- 
desis, and plaster immobilization for 6 tó 8 weeks; 
Group rv—manipulative reduction, epiphyseodesis, 
and internal fixation. The interval between the acute 
displacement and definite treatment is subgrouped 
as follows: Group A—less than 24 hours; Group B— 
24 to 48 hours; Group C—48 to 72 hours; Group D— 
more than 72 hours. 

Results of treatment were evaluated both clinically 
and roentgenographically, utilizing the evaluation 
criteria of Heyman and Herndon: excellent—normal 
range of hip motion, no limp, and no pain; good—no 
limp, no pain, slight limitation of internal rotation, 
but internal rotation beyond neutral; fair—no limp, 
no pain, slight limitation of abduction as well as in- 
ternal rotation; poor—mild limp, slight pain after 
strenuous exercise, and slight limitation of internal 
rotation, abduction, and flexion; failure—limp, pain 
on activity, and marked limitation of motion requir- 
ing reconstructive surgery or demonstrating progres- 
sive roentgenographic changes in the hip. Signifi- 
cantly, avascular necrosis in acute slipped capital 
femoral epiphysis occurs only in boys, perhaps re- 
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lated to the greater incidence of anastomosis be. 
tween upper and lower capital vessels in girls than 
boys. 

The 3 main groups of arterial supply to the femoral 
head are upper capital, lower capital and ligamentous 
arteries. 

In pigment rich ("black") patients with chronic 
slipped capital femoral epiphysis there is a greater in- 
cidence of acute chondrolysis and more avascular 
necrosis, but it is not clear from this series that this 
phenomenon occurs in acute cases. Severe initial 
displacement of the epiphysis does not necessarily 
indicate that avascular necrosis will develop; how- 
ever, the amount of displacement may affect results. 
Gentle manipulation reduction is indicated as treat. 
ment, since force may increase the incidence of avas- 
cular necrosis, therefore reduction by traction has 
been advocated. 

The authors advocate use of manipulative reduc- 
tion and epiphyseodesis, since the functional and 
roentgenographic evaluations indicate that results 
are comparable with results obtained by other closed 
methods and internal fixation.—Lione/ W. Young, 
M.D. 


Zince, E. J., Fucus, W. A., HÉRITIER, P., and 
Goruuin, J. Lymphography in carcinoma of 
the prostate. Brit. J. Urol., Oct., 1974, 46, 
549-554. (From: The Departments of Urol. 
ogy and Diagnostic Radiology, Inselspital, 
University Hospital of Berne, Switzerland.) 


Sixty consecuti! ^ patients with histologic and/or 
cytologic verified carcinoma of the prostate under- 
went examination. 

In Stage 1 disease (malignant lesions limited to the 
prostate and probably occult) there was 1 case with 
lymphographic findings indicating metastatic spread. 
The 6 normal lymphangiograms were proved to be 
correct by subsequent lymphadenectomy. In clinical 
Stage n disease (rectal examination showing the 
lesions to be clinical and extending throughout most 
of the prostate) 7 of 16 patients had positive lymph- 
angiograms. In clinical Stage m disease (extension of 
tumor beyond the prostatic capsule but without evi- 
dence of metastases), 23 of 34 patients showed an 
abnormal lymphangiogram due to metastases. 

On initial clinical staging with digital rectal exam- 
ination, 7 patients were classified as Stage 1, 19 pa- 
tients as Stage r1, and 34 as Stage ur. With integra- 
tion of the results of digital rectal examination and 
subsequent lymphography and radiographic and/or 
isotopic examinations of the bone, the final staging 
classification of the 60 patients was as follows: Stage 
1-6 cases; Stage r1, 8 cases; Stage 11, § cases; and 
Stage 1v (evidence of distant metastases regardless of 
rectal findings), 41 cases. Thus, digital rectal exam- 
ination can be seen to underestimate the extent of 
disease. 

The lymphatic system is an important route for 
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metastatic spread of prostatic carcinoma. The 50 
per cent rate of positive lymphangiograms in their 
case material of 60 patients clearly demonstrates 
this. The more advanced stage tumors were found to 
metastasize to lymph nodes more frequently since of 
26 cases with Stage 1 and 1 disease on digital rectal 
examination, only 8 (30 per cent) cases had posi- 
tive lymphangiograms, whereas in the 34 patients 
with Stage 111 disease, 23 positive lymphangiograms 
(68 per cent) were encountered. Unilateral involve- 
ment of the external iliac lymph nodes was present 
in 12 cases and bilateral iliac lymph node metastatic 
defects were found in 3 cases. An additional 3 cases 
showed only abnormal lymph nodes in the aortic 
chain—unilateral in 2 and bilateral in 1. Thirteen 
cases showed abnormal iliac and aortic lymph node 
groups of various combinations either unilateral, 
bilateral or crossover, 

The clinical value of lymphography, utilizing the 
following strict diagnostic criteria of the authors, 
resulted in an accuracy rate of 85-90 per cent. These 
criteria were: a. solitary or multiple well-demarcated 
filling defects of 10 mm. or larger in regional lymph 
nodes, since filling defects of smaller size do not have 
the same diagnostic quality indicating malignancy; 
and b. obliteration and collateral circulation reflect- 
ing lymphatic obstruction. 

The following changes were not found to be sig- 
nificant in the diagnosis of metastases: a. delayed 
contrast medium filling of lymph vessels 24 hours 
following injection of contrast material, since this is 
mainly due to technical factors and cannot be re- 
garded as a sign of lymphatic obstruction; b. increase 
of lymph node size and a globular shape of lymph 
nodes being unreliable signs of lymph node metas- 
tases; and c. dislocation of lymphatics and lymph 
nodes is also inconclusive since elongation of the 
concomitant arteries due to atherosclerosis will fre- 
quently lead to displacement of iliac and/or aortic 
lymphatic systems. 

Small lymphatic metastases may not be recognized 
by lymphography, since the small metastatic foci 
are difficult to detect because of restricted resolution 
of the method of lymphography and the great varia- 
tion of lymph nodes with their physiological fibro- 
lipomatous filling defects. A negative lymphangio- 
gram, therefore, does not exclude malignant disease 
in regional nodes. However, absence of involvement 
of regional lymph nodes on lymphangiography does 
exclude advanced disease.—Richard C. Pfister, M.D. 


Boop AND LYMPH SYSTEM 


Macpuerson, R. I. The radiologic manifesta- 
tions of Henoch-Schoenlein purpura. 7. 
Canad. A. Radiologists, Dec., 1974, 25, 275- 
281. (From: Department of Radiology, The 
Children's Hospital of Winnipeg and Univer- 
sity of Manitoba, Winnipeg, Manitoba, 
Canada.) 
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Five cases of Henoch-Schoenlein purpura (anaphy- 
lactoid purpura) are reported for the purposes of 
emphasizing the radiologic demonstration of lo- 
calized mucosal and submucosal edema and/or hem- 
orrhage involving bowel or bladder including asso- 
ciated complications. 

In the majority of cases of Henoch-Schoenlein pur- 
pura, radiologic findings are either absent or non- 
specific and consequently the majority of cases never 
come to the radiologist’s attention. 

The article reviews the clinical, radiologic and 
where possible the pathologic features found in 90 
consecutive cases of Henoch-Schoenlein purpura seen 
at the Children’s Hospital of Winnipeg over a 12 
year period. The diagnosis of Henoch-Schoenlein 
purpura was accepted in children who had non- 
thrombocytopenic purpura plus at least 1 of the fol- 
lowing: arthralgia, abdominal pain or abnormalities 
of the urinary sediment. 

There were 39 males and 41 females and ages 
ranged from 10 months to 15 years. All cases had 
purpura, arthralgia was present in 75 per cent, and 
gastrointestinal signs and symptoms were present in 
$6 per cent. Radiologically the gastrointestinal mani- 
festations and complications proved most challeng- 
ing. Four of 12 patients had radiologic evidence of 
small bowel obstruction. One patient had radiologic 
and clinical evidence of ascites. Five patients had 
localized areas of coarse thickened mucosal folds and 
irregular mural filling defects. Two of 4 barium 
enema examinations were abnormal, one with ileo- 
ileal intussusception and another irregular polypoid 
mural filling defects in the terminal ileum. Twenty- 
eight per cent of patients had abnormalities in uri- 
nary sediment. One of 6 intravenous urograms was 
abnormal, there being an irregular mural filling de- 
fect in the urinary bladder; and 1 of 3 cystograms was 
abnormal; the same bladder defect as observed in the 
urogram. Thirty-nine patients (43 per cent) had 
chest roentgenograms in 4 of which abnormalities 
were noted. One had right middle lobar pneumonia 
and the other 3 moderate-sized pleural effusions. 

The author concludes that radiology has little role 
in the primary diagnosis of Henoch-Schoenlein pur- 
pura; however, some distinctive complications of 
Henoch-Schoenlein purpura are best demonstrated 
by roentgenography. Underlying pathology of the 
lesions is a vasculitis affecting small vessels. Vascu- 
litis causes edema and hemorrhage into the mucosas 
and submucosas of the gastrointestinal tract. These 
are the bases for localized areas of coarse mucosal 
thickening or the irregular polypoid filling defects 
(thumbprinting or pseudotumors) on upper gastro- 
intestinal and barium enema examinations. The 
same roentgenographic findings may be caused by 
localized intramural hemorrhage from trauma, anti- 
coagulant therapy or other bleeding disorders. 
Lymphomas, other tumors and regional enteritis are 
nonhemorrhagic conditions that may have these find- 
ings. In the complications involving the urinary sys- 
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tem, those that progress to malignant hypertension, 
chronic renal failure or the nephrotic syndrome may 
have changes in renal size, shape and function de- 
monstrable on urography. However, in the series re- 
viewed by the author the incidence of renal complica- 
tions is much less than gastrointestinal complica- 
tions. To the author's knowledge the localized intra- 
mural hematoma of the urinary bladder has not been 
reported before.—Lione! W. Young, M.D. 


HicaiNs, CHARLES B., and Reinke, Rosen T. 
Nonsyphilitic etiology of linear calcification 
of the ascending aorta. Radiology, Dec., 1974, 
113, 609-613. (Address: Charles B. Higgins, 
M.D., Department of Radiology, University 
Hospital, 22; West Dickinson Street, San 
Diego, Calif. 92103.) 

Years ago linear calcification in the ascending 
aorta was considered nearly pathognomonic of luetic 
aortitis. 

Since the incidence of syphilis, particularly the ad- 
vanced forms of cardiovascular syphilis, has de- 
creased considerably in the past 2 to 3 decades, the 
assumption that ascending aortic calcification is in- 
dicative in most instances of syphilitic aortitis may 
no longer be valid. The increase in age of the popula- 
tion with the attendant increase in the incidence of 
the more severe forms of atherosclerosis raises the 
possibility of encountering non-luetic forms of as- 
cending aortic calcification more commonly. 

The authors studied in detail 20 consecutive pa- 
tients in whom distinct linear calcification in the 
ascending aorta was observed roentgenographically. 
VDRL and FTA-ABS tests were done on all these 
patients and each was questioned in detail in order to 
elicit a history of syphilis in the past. In only 5 of 
these patients was the presence of syphilis confirmed. 

The authors conclude that in the non-syphilitic 
group, the ascending aortic calcification was pre- 
sumably due to atherosclerosis. These patients were 
also found to have a high incidence of aortic valvular 
disease which was thought to be a contributing factor 
to the formation of calcification in the ascending 
aorta, 

Itis the feeling of the authors from this study that 
ascending aortic calcification can no longer be con- 
sidered diagnostic or pathognomonic of luetic aor- 
titis.—Donald N. Dysart, M.D. 


LANDE, Apa, and Rossi, Prinio. The value of 
total aortography in the diagnosis of Taka- 
yasu's arteritis. Radiology, Feb., 1975, 774, 
287-297. (Address: Adam Lande, M.D., De- 
partment of Radiology, Metropolitan Hospi- 
tal, 1901 First Avenue, New York, N. Y. 
10029.) 

During 'the last 2 decades numerous separate re- 


ports have drawn attention to the existence of a pre-- 


viously unrecognized form of arteritis involving the 
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aorta and ìts branches, and the pulmonary arteries. 
This syndrome has been given a variety of names: 
Takayasu’s arteritis; nonsyphilitic or nonspecific 
arteritis; aortitis syndrome; idiopathic arteritis; 
pulseless disease; aortic arch syndrome; and the 
middle aortic syndrome. The authors present a de- 
tailed review of 23 cases of Takayasu's arteritis and 
emphasize the 2 clinical stages of the disease: (1) 
early systemic and (2) late occlusive, as well as the 
value of total angiography in the diagnosis of this 
disease. 

Takayasu’s arteritis is believed to be an autoim- 
mune disease, and may begin with acute generalized 
signs and symptoms. In its classical form, the dis- 
ease consists of an early systemic and a late occlusive 
phase. The early prepulseless phase is characterized 
by such diverse signs and symptoms as fever, night 
sweats, arthralgia, arthritis, myalgia, pain, etc. À 
latent or silent period follows which may vary from 
days to many years before the pulseless phase ap- 
pears which takes the form of variable ischemic mani- 
festations secondary to arterial occlusion. 

The spectrum of histologic change is closely. re- 
lated to the activity of the disease. During the active 
stage, diffuse granulation tissue is accompanied by 
an inflammatory infiltrate of plasma cells and lym- 
phocytes which invade and destroy the functional 
elements of the arterial wall. In later stages, fibrosis 
predominates and the cellular exudate is scanty or 
absent. The degree of secondary atherosclerosis may 
at times be so severe as to totally obscure the under- 
lying intimal changes of arteritis. Because of the 
protean clinical manifestations of Takayasu's ar- 
teritis and the frequently misleading pathologic ap- 
pearance of the aorta, arteriography has assumed pri- 
mary diagnostic importance. The configuration of 
the diseased aorta as provided by total aortography 
is highly characteristic and can identify the condi- 
tion even in the presence of secondary athero- 
sclerosis. 

Three basic arteriographic patterns were observed 
in their patients: (a) varying degrees of aortic and 
arterial narrowing; (b) saccular and fusiform aneu- 
rysms; and (c) various combinations of the two. The 
earliest detectable change at arteriography may be a 
localized narrowing or irregularity of the aortic wall. 
Although moderate narrowings may be completely 
asymptomatic, they represent an important arterio- 
graphic landmark of Takayasu'a arteritis. The aortic 
constriction can be short and segmental, or long and 
diffuse, and may involve the thoracic or abdominal 
aorta or both. The elongate coarctations of the 
thoracic aorta frequently originate distal to the left 
subclavian artery and gradually taper toward the 
diaphragm. The appearance is quite characteristic 
and has been described as the "rat.tail" thoracic 
aorta. The aneurysm formation observed may be 
fusiform or saccular, but frequently the aortic wall is 
diffusely dilated with irregular contours. In some pa- 
tients, a saccular aneurysm may be superimposed on 
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diffuse aortic dilatation. Skipped areas of aortic in- 
volvement, in which aneurysms and narrowing al- 
ternate with normal segments, are most character- 
istic of Takayasuss arteritis. 

The authors, in summary, emphasize that Taka- 
yasu's arteritis is a disease of protean manifestations, 
probably autoimmune in nature, and extremely 
variable in form and severity in both the early 
systemic prepulseless phase and the late occlusive 
phase. Total aortography is of paramount diagnostic 
importance, for it provides a composite picture of the 
pathologic changes of the aorta and its branches, 
both symptomatic and asymptomatic.—E. B. Best, 


Darpik, Irvine I., IpRAHIM, Ignaui M M., 
SPRAYREGEN, SEYMOUR, VEITH, FRANK, and 
Darpik, Hersert. Routine intraoperative 
angiography: an essential adjunct in vascular 
surgery. 4.M.A. Arch. Surg., Feb., 1975, 770, 
184-190. (Address: Herbert Dardik, M.D., 
1555 Center Avenue, Fort Lee, N. J. 07024.) 


Routine intraoperative angiography was per- 
formed during 155 arterial reconstructed procedures, 
including bypass, endoarterectomy, embolectomy, 
thrombectomy, primary reconstruction and angio- 
plasty. 

The procedure was performed after completing the 
vascular repair by manually injecting 20-30 ml. of 
contrast material into the artery below the site of re- 
construction. Roentgenograms were obtained during 
the period of injection. 

In 27 of the patients, abnormalities were identified 
which required additional surgical correction. These 
included technical errors of the accumulation of 
platelet or atherosclerotic thrombus material at the 
suture line. 

The authors conclude that intraoperative angiog- 
raphy is an essential adjunct to assess vascular sur- 
gery, but is not a substitute for good, routine pre- 
operative angiography.—Robert I. White, Jr., M.D. 


: RADIATION THERAPY 


BeLcrap, Ricard, Evpapawi, NaBiLA, and 
Rusin, Puitie. Uterine sarcoma. Radiology, 
Jan., 1975, 774, 181-188. (Address: Philip 
Rubin, M.D., Division of Radiation Oncolo- 
gy, The University of Rochester School of 
Medicine and Dentistry, 260 Crittenden Bou- 
levard, Rochester, N. Y. 14642.) 


Uterine sarcomas are rare tumors. They comprise 
less than 3 per cent of uterine corpus malignancies. 
Recent modification of the classification schema and 
careful pathologic analysis suggested that the re- 
sponse to surgery or irradiation is as much a function 
of the histologic characteristics as of the therapy per 
se. Consequently, the authors decided to analyze a 
group of uterine sarcoma cases to determine the 
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effectiveness of radiotherapy in the different sub- 
groups. 

The study is a retrospective unrandomized review 
of 34 cases of uterine sarcoma treated at Strong 
Memorial Hospital between 1955 and 1972. The pa- 
tients were staged according to the clinical staging 
for malignant tumors of the corpus uteri of the 
UICC-AJCCS. The histologic classification utilized 
basically 4 criteria: pure or mixed, and homologous 
and heterologous. Pure sarcomas contain only a 
single sarcomatous element, while mixed sarcomas 
contain more than one. Homologous tumors contain 
the neoplastic counterpart of mesodermal tissue nor- 
mally found within the uterus. Heterologous tumors 
contain mesenchymal elements not ordinarily found 
in the uterus (e.g., cartilage, fat, etc.). Adenocarci- 
noma and squamous carcinoma can be present, but 
do not contribute to the above typing. Of the 34 
cases in this series, 19 were pure homologous types 
and 15 were heterologous tumors. 

Analysis of the total group revealed an age range 
from 25 to 89 years (most patients were older), The 
survival data suggested that 2 years was the critical 
period for recurrence. If patients survived recurrence- 
free beyond this time, the prognosis was usually 
good. Staging seemed to be of limited value in pre- 
dicting outcome. No patient in any histologic group 
who had a recurrence was subsequently cured by 
either surgery or irradiation. Surgery is sufficient 
treatment in most cases of leiomyosarcoma, espe- 
cially when discovered incidentally. Endometrial 
stromal sarcoma patients are best managed by com- 
bining surgery and irradiation. Mixed mesodermal 
tumors are highly malignant and respond poorly to 
any form of treatment, although prompt surgery 
followed by postoperative pelvic irradiation should 
be tried. 

It is concluded that adjuvant pelvic radiotherapy 
be offered to most patients with uterine sarcomas 
except those with early, low grade leiomyosarcomas. 
A vaginal] obturator is also recommended if preopera- 
tive radiotherapy has been used and there is concern 
about the likelihood of vaginal recurrence following 
surgery. 

Excellent illustrations and tables supplement this 
article.—Pau! M. Kroening, M.D. 


RADIOISOTOPES 


Pistenma, Davin A., McDovaa.t, I. Ross, 
and Kriss, Josepu P. Screening for bone me- 
tastases: are only scans necessary? 7.1. M. 4., 
Jan., 1975, 237, 46-50. (Address: David A. 
Pistenma, M.D., Division of Nuclear Medi- 
cine, Stanford University School of Medicine, 
Stanford, Calif. 94305.) 


Bone scans with technetium labeled diphosphon- 
ate on 200 consecutive patients with malignant dis- 
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ease demonstrated by biopsy were compared to me- 
tastatic bone survey. 

Patients with primary tumors involving breast, 
prostate, lung, lymphoma, bone, gynecologic, gastro- 
intestinal, endocrine, and other organs were evalu- 
ated. 

Bone scan and roentgenogram were both abnormal 
in 26 per cent, scan and roentgenogram were both 
normal in 38 per cent. The scan was abnormal and 
roentgenogram normal in 28.5 per cent, whereas the 
scan was negative and roentgenogram abnormal in 
only 1.5 per cent. 

This report substantiates the results of previous 
investigators, who have suggested that diphosphon- 
ate scans are more sensitive screening for bone me- 
tastases than roentgenograms. Bone roentgenograms 
should be used for further evaluation of clinically 
suspicious sites with normal scans and for abnormal 
sites on scans that are not suspected to be due to 
tumor.—. William Strauss, M.D. 


ULTRASOUND 


Hancke, Soren, Horm, Hans Henrik, and 
Kocs, Finn. Ultrasonically guided percu- 
taneous fine needle biopsy of the pancreas. 
Surg., Gynec. & Obst., March, 1975, 740, 361- 
364. (From: The Ultrasonic Laboratory, The 
Department of Surgery H., and The Depart- 
ment of Pathology, Gentofte Hospital, Hel- 
lerup, Denmark.) 


Ultrasonic scanning of the upper abdomen for 
identification of pancreatic masses is atraumatic and 
carries no risk. The technique has now been ex- 
tended to provide a precise guide for percutaneous 
puncture of a demonstrated mass. 

Eighty patients, culled from approximately 410, 
had proven pancreatic disease. Of these, 36 were sus- 
pected of harboring a malignancy. Percutaneous 
needle biopsies were performed in 25. In 17, the ex- 
amination was unequivocably positive, the aspirates 
containing easily recognizable malignant cells. In 2 
patients, the tumors were so hard, they could not be 
punctured by a fine flexible needle. There was 1 false 
negative study. One examination was technically un- 
satisfactory. Four needle biopsies yielded normal 
cells, the subsequent diagnosis was chronic pan- 
creatitis. 

The reader is referred to the original article for a 
detailed description of the technique. In principle, 
after the pancreatic mass has been located on the 
oscilloscope screen in appropriate projection, a 
guided percutaneous biopsy is performed using a 
special, hollow, ultrasonic transducer, through which 
a fine flexible puncture needle can be introduced. The 
needle will follow the path of the sound beam emitted 
from the transducer. Its exact position and depth can 
be read from the picture on the screen. Multiple 
aspirations, in different directions, can be accom- 
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plished with one puncture. The smallest tumor 
biopsied measured 2X2 cm., the largest 6X6 cm. 
There were no immediate complications after punc. 
ture and aspiration in this series. — e 

The authors conclude, in this preliminary report, 
that the combination of ultrasonic scanning and 
ultrasonic guided percutaneous fine needle aspiration 
is an important adjunct in the management of pan- 
creatic disease. However, they suggest that more in- 
vestigation is needed to confirm the sensitivity of 
ultrasonic scanning and the accuracy of cytologic 
examination of pancreatic aspirates.—Adele R. Alt- 
man, M.D. 


Watts, WiLLiAM J., GONZALEZ, Giomar, MAR- 
TIN, Norman L., and TEMPLETON, Arcu W. 
B-scan ultrasound evaluation of the pan- 
creas: advantages and accuracy compared to 
other diagnostic techniques. Radiology, Jan., 
1975, 714, 127-134. (Address: Wiliam J. 
Walls, M.D., Department of Diagnostic Ra- 
diology, University of Kansas Medical Cen- 
ter, 39th Street and Rainbow Boulevard, 
Kansas City, Kan. 66103.) 


The authors compare the diagnostic accuracy of 
ultrasonic B scanning to other diagnostic modalities 
such as upper gastrointestinal series, isotopic pan- 
creatic scanning, and arteriography in patients with 
suspected pancreatic disease. Ultrasound examina- 
tions of the pancreas were performed in 285 patients. 
Diagnosis was proved in 94. Upper gastrointestinal 
examinations were performed in 76 of the 94 patients 
with proved diagnoses; 37 had isotopic scans and 11 
were examined angiographically. 

Abnormality was detected in 58 of the 76 patients 
having upper gastrointestinal series for 70 per cent 
accuracy. Isotopic scanning was 73 per cent accurate 
in detecting an abnormality. Arteriography had an 
accuracy rate of 82 per cent in studies performed on 
11 patients. In 94 of the proved cases having had 
ultrasound scanning, a correct diagnosis was made in 
79 for an accuracy of 84 per cent, 

In the ultrasound examinations, the patients were 
scanned in routine transverse and longitudinal direc- 
tions plus additional transverse scans with the trans- 
ducer angled cephalad 20 degrees and, also, angled- 
oblique views scanned parallel to the right costal 
margin angled cephalad 20 degrees. 

Carcinoma of the pancreas presents echographi- 
cally as a solid mass causing attenuation of the beam. 
Because of the attenuation, great care must be taken 
to define the posterior wall. Metastatic neoplasms 
cannot be distinguished from primary neoplasms. Ín 
pancreatitis, ultrasound is very helpful, particularly 
when the clinical picture is not entirely clear, Echo- 
graphic diagnosis of pancreatitis is easiest in the 
acute phase of the disease when the pancreas is en- 
larged and edematous. Pancreatic pseudocysts, be- 
cause of their cystic character, are best detected by 
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ultrasound. Pseudocyst formation in pancreatitis can 
be demonstrated early. Ultrasound is also helpful in 
ruling out suspected pancreatic disease by demon- 
strating masses outside the region of the pancreas. 

Although the upper gastrointestinal series is a ne- 
cessary complement, ultrasound scanning is regarded 
as the primary method for detecting and differentiat- 
ing possible pancreatic disease. It provides a more 
specific diagnosis than either the upper gastrointesti- 
nal series or isotopic scanning. 

Ultrasound is particularly valuable as a screening 
examination early in the work-up of a patient with 
suspected pancreatic disease. It can be performed 
with relative ease, limited expense, and no discom- 
fort or known morbidity to the patient.— John M. 
Stoebner, M.D. 


Doust, Bruce D., Baum, Janer K., MAKLAD, 
Nasi F., and Doust, Vivienne L. Ultra- 
sonic evaluation of pleural opacities. Radiol- 
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ogy, Jan., 1975, 714, 135-140. (Address: 
Nabil F. Maklad, M.D., Department of Ra- 
diology, Wayne County General Hospital, 
Eloise, Mich. 48132.) 


The differentiation between pleural fluid and other 
conditions by the use of A-mode and B-mode ultra- 
sound was examined by the authors. 

The study utilized 41 patients with opacifications 
on chest roentgenograms. 

Twenty-five out of 27 patients with pleural effu- 
sion or empyema were diagnosed accurately. The 
correct diagnosis was made in 13 out of 14 patients 
with pleural thickening and/or pulmonary consolida- 
tion. 

In order to avoid subdiaphragmatic needle place- 
ment, the diaphragm was identified utilizing M-mode 
ultrasound. Pleural effusions 1 cm. or less could not 
be detected probably due to rib reverberations.— 
Robert F. Kuhnhein, M.D. 
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If these six people don't impress you, 
maybe the companies who hired them will. 






These people aren’t actors. They 
are real people doing real jobs for 
real companies. 

Take Joseph Minikovsky, for 
example (top left), an electronic 
maintenance engineer. He has 
learned to use one hand the way 
most people in his field have to use 
two. As quickly, as efficiently, as 
accurately. He's a crackerjack 
technician and the National Broad- 
casting Company knows it. Yes, he 
works for NBC. 

Robert Thompson (top center) 
is a mechanicalengineer. At Syska 
& Hennessy in New York. 

Frank Gaal (top right), a ma- 
chine operator for Con Edison. 

James Withers (bottom left), 
an administrative assistant with 











Control Data Corporation. 

Mildred Hudson (bottom cen- 
ter) a coding and terminations 
clerk for Standard Security Life 
Insurance. 

And Thomas Clancy (bottom 
right) is one of the best computer 
programmers New York Univer- 
sity ever had. 

They're all working. At jobs 
they enjoy. Forcompanies who are 
very grateful to have them. 

You see, despite their obvious 
disabilities, these people are 
skiled, hard-working men and 
women. And traits like that are 
hard to come by these days. (Ms. 
Hudson's supervisor told us she 
was one of only three people in 
their company who made it to work 





during a heavy snowstorm.) 

It takes a lot of determination 
and many months of rehabilita- 
tion to get where these people are. 

But it takes very little more 
than a letter to find people like 
them and hire them. 

The Director of Vocational Re- 
habilitation in your state has a file 
of skilled, trained, rehabilitated 
people in every field. Ready, will- 
ing and able to work 

Write to him, next time you 
have an opening. His office is in 
your state capital. 

And join the impressive ranks 
of Con Edison. And NBC. And 
Syska & Hennessy. And Control 
Data. And Standard Security Life. 
And NYU. 


Write the Director of Vocational Rehabilitation in your State Capital. 
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quackery. ies of the model act, as well 
We are here to "partner" as copies of the laws in effect, 
you. are available in our National 


and Division offices. 

In these actions against 
cancer quackery, as in all our 
efforts against cancer, ours is a 
lifesaving partnership. 


Our National Office main- 
tains an up-to-date central 
clearing house for materials 
on unproven methods of 
cancer diagnosis and treat- 


ment.This is a unique opera- . Alten 
tion and the principal source Cancer | 
of such information in the Society # 


THIS SPACE CONTRIBUTEO BY THE PUBLISHER 


CHARLES C THOMAS - PUBLISHER 


THE FUNDAMENTALS OF RADIOLOGICAL 
SCIENCE by John Hale, Hospital of the Univ. of 
Pennsylvania, Philadelphia. The aim of this volume 
is to present the basic body of scientific knowledge 
that is common to these specialty fields. Directed | 
toward first year residents in radiology, this text | 
will also be useful as a beginning text for physicists | 
and engineers who are interested in radiological or | 
health physics. Basic mathematics and physics es- | 

| 

| 


sential in the study of radiological science are re- 
viewed along with a careful study of atomic and 
nuclear physics, the radiation field and the inter- 
action of radiation with matter. In the conclusion, 
the fundamentals of dosimetry are discussed. '74, 
356 pp., 172 il., 3 tables, $14.75 


THE ROENTGENOGRAPHIC DIAGNOSIS OF | 
DISEASES OF THE THORACIC AORTA by | 
Steven H. Cornell, The Univ. of Iowa, Iowa City. 
Current knowledge about plain film and angio- 
graphic diagnosis of lesions of the thoracic aortais | 
brought together for the first time in one volume. | 
Techniques of roentgenography, fluoroscopy and | 
catheter aortography are described in detail. Pa- | 
tient preparation, anesthesia, methods of catheter 
insertion, catheters in current use, contrast media, | 
image recording methods and postaortography pa- 
tient care are thoroughly discussed. Congenital | 
and acquired diseases of the thoracic aorta are dis- | 
cussed at length. '73, 292 pp., 220 il., $15.75 





AIDS TO ETHICS AND PROFESSIONAL CON- | 
DUCT FOR STUDENT RADIOLOGIC TECH- | 
NOLOGISTS (2nd Ed., 4th Ptg.) by James | 
Ohnysty, Saint Francis Hospital, Colorado | 
Springs, Colorado. Designed to challenge and | 
motivate students entering the field of radiologic | 
technology, this book is an evaluation of the | 
ideals, attitudes, objectives and level of perfor- | 
mance that is required of every qualified radio- | 
logic technologist. The author discusses the very 
basic and elementary problems that the student | 
will be faced with daily in his studies and work. 
Brief explanations give the student an under- 
standing of the individual objectives of the 
separate departments and how they are depen- 
dent upon one another to meet the objective of 
the institution as a whole. '74, 176 pp., $7.50 


Orders with remittance sent by air, postpaid 


301-327 EAST LAWRENCE 
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OBTAIN MAXIMUM 
MARKET PRICES... 
from the nation’s 


largest buyer of 
used x-ray film... 


donald 
Tan 


36 years of integrity 


we purchase all brand and sizes of used x-ray 
fiim from anywhere in the United States ... and 
we pay the freight cost. 


we pay in advance if requested, or immediately 
upon the receipt and weight evaluation of your 
shipment. 


our maximum market prices are gauged by the 
metals market and are adjusted continuously ta 
reflect full value. 

we offer 12-month, cumulative Incentive Pay- 
ment Bonuses for consistent shipments of used 
x-ray film. You reduce storage problems, earn 
highest weight increment prices. 


write for—your computerized, up- 

to-the-hour Quotation for Purchase 

Plan that assures you of cur 
pledge to give |. . Maximum 
Market Prices 


DONALD McELROY, INC. 
2730 commonwealth ave. 
north chicago, illinois 60064 


Please send me COMPLAN TODAY. 


ADORESS 


CITY 





SIEMENS 


Radiation — 
therapy equipment 
from the leader 

in medical systems. 


Siemens brings over 70 years’ experience and 
leadership in radiation therapy equipment to the 
United States. 


We built our first X-ray therapy unit 10 years 

after supplying Roentgen with his first X-ray tube, 
and were among the first to produce high-energy 
X-ray and electron beam equipment. 


Our history in this field has been marked by 
dedication to quality and innovation, earning us 
the position of the world’s largest manufacturer of 
medical diagnostic and therapy equipment. 


To maintain this world-wide reputation, Siemens 
invests two million dollars each working day 

on research and development—an essential 
commitment where health is concerned. 


We are now producing, marketing and servicing a 
full line of medical linear accelerators, reflecting 
long established Siemens standards for quality 
and reliability. 


To learn more about Siemens and our line of therapy 
equipment—including Mevatron linear accelerators, 
cobalt teletherapy, superficial and orthovoltage 
units and therapy simulators—get in touch with 
your local Siemens office. 


Siemens Corporation 


Medical Systems Division 
186 Wood Avenue South, Iselin, New Jersey 08830 (201) 494-1000 
In Canada: Siemens Canada Limited, P.O. Box 7300, Pointe Claire 730-P.Q 
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That’s just when Red Cross — America’s Good Neighboi 
e steps in to lend a hand. Because helping people is what we 





all about. 

You could say all this helps your company, too. 

Because easing people over life's rough spots makes the 
easier in their minds. And no one has to tell you how import: 
that is on the job. 

So help Red Cross any way you can. 

When you help us, it helps your people. 

And when you help your people, you help yourself. 


A Public Service of This Magazine & The Advertising Council ! 
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The Department of Radiology of 
the University of Minnesota will 
present its Thirty-Eighth annual 
Continuing Medical Education 
Course, “Radiology of the Uri- 
nary Tract" September 8-12, 
1975. 
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BIND YOUR JOURNAL ISSUES INTO 
VALUABLE VIGILANT VOLUMES 


Pertinent information you sometimes desperately need is too often in the Journal 
issue you cannot find. Single copies have a way of getting lost, misplaced or 
, destroyed. It is better for you to let us permanently bind each journal into 

= semi-annual or annual volumes—then your reference source is always complete, 
organized and instantly at your service. We call them “Vigilant Volumes”; they so carefully store and provide on 
instant notice so much knowledge of timely value. 





The cost per "Vigilant Volume" by official commission from the journal publishers is but $5.95 per volume, 
permanently hard bound in washable buckram, gold embossed with period dates, journal name and special 
insignia~plus your name stamped in gold leaf. “Vigilant Volumes" are handsome library additions too, real 
conversation pieces. These volumes are bound in the authorized colors. 


HOW TO ORDER 


Simply ship your journal issues to us via parcel post, together with your name, 
address, AND REMITTANCE, at $5.95 per volume. Within 45 days after receipt, 
bound volumes will be shipped to you. Price subject to change without notice. Please 
remit 50€ per volume for return transportation and handling. 


PUBLISHER'S AUTHORIZED BINDERY SERVICE, Ltd. 


° (Authorized Binders of All Journals) 
4440 W. Roosevelt Road 
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Four why’ss to improv 
one way... .with Philip 


1 2 


The patient remains stationary 
during catheterization. 


Why? Because the Cardio 
Diagnost's U-arm rotates the 
X-ray beam around the patient. 
And the entire U-arm can be 
raised or lowered effortlessly. 
An easier, more efficient exami- 
nation...a stationary, comfort- 
able, more cooperative patient. 


PHILIPS 


® TM N.V. Philips of Holland 


You can scan freely in any 
patient plane... with one hand. 


Why? Superb engineering. With 
one hand and virtually no effort, 
you can elevate, lower or rotate 
the U-arm to scan freely in any 
patient plane. The scanning 
motion can be locked at right 
angles to the central ray and 
scanning can be kept close to 
the chest wall. Your other hand 
is free for catheter control. 





ardiac angiography 
zardio Diagnost 


3 El 


The finest image quality A built-in patient transfer 
available...in fluoroscopy and system. 
35mm cine. 


Why? Philips 6" Image Intensi- Why? Because the Cardio's 

fier provides the finest contrast examination table is actually a 

and resolution available. The mobile cart. The patient can be 

LI. is close to the chest wall; the prepped, examined and wheeled 

distance from tube to intensi- to a post-op room on the same 

fier is fixed; beam collimation table. Multiple carts make this 

is precise. feature extremely valuable 
wherever cardiac angiography 
is a routine procedure. 


Need more why’s? Ask any one 
of our many satisfied users. Or 
write us. We'll provide all you 
need...or show you the one way 
in a major institution near you. 


PHILIPS MEDICAL SYSTEMS, INC. 


710 Bridgeport Avenue, Shelton, Conn. 06484 








Can we just forget the - 
one million veterans who 
will need a job this year? 





. 
Ad 
e d A Public Service of This Publication & The Advertising Council 


It's only natural to want to for- 
get war once it's over. To wantto pack 
away all those bitter memories. But 
what about the people who served 
their country? Can we pack them 
away like toy soldiers? Forget them 
till theyre needed again? And can 
we tell the disabled they're no longer 
of any use to us? 

If you're someone with jobs to 


SES. cive, can you forget the jobs our vet- 


erans did for us? Can you let these 
good, capable people languish on the 
welfare rolls? What a waste of your 


tax dollars. And their lives. 


These are responsible men and 
women. With experience, skills and 
maturity. Even the disabled can do a 
job well. 

The way to get this country 
working is to get people working. So 
if you have a job to give, call the 
National Alliance of Businessmen. 


Help America work. 


The National 


Alliance 
of Businessmen 










The symbol you see in 
the center of this page is the 
new mark of The Advertising 
Council. 

It was made to identify the 
public 
service ad- 
vertising 
campaigns 
provided to 
scores of worthwhile or- 
ganizations. 

Through these Ad- 
vertisingCoun- 
cil campaigns, the men and women ofthe 

American busihessand communications 
3 ; community 
are working | 
to make their 
mark on 


execute these campaigns. 
Television/radio j Biagramota 
networks and local |... Maer 
stations, news- 
papers, business | 
publications, 
consumer maga- 
zines, outdoor and | 
transit media make their i 
mark. By donating the space it takes to run them 
on the air and in 
print. 
Concerned 
| corporations make 
| their mark. By do- 
| nating the cash con- 
tributions it takes 
for The Advertising Council to coordinate all 
these resources and focus them where they are 
most urgently needed. 
America's Inshort, every time The Advertising Council 
future. stamps its new mark on public service advertising, 
Creative ind marketing experts at adver- a lot of people make their mark. 


tising agegcies make their H And that mark counts 
mark. By donating the serv- ig ian he wor À Mute > for a lot. 


ices it takes to plan and 
A Public Service of A 


This Magazine & 


The Advertising Gouncil Or 6 
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Primary Squamous Cell 


Carcinoma of the Lung 
“A Few Oddities.’ 


According to the literature, squamous cell cancers 
account for the majority of primary lung neoplasms. 
Not unexpected, therefore, are its strange roentgen 
manifestations. Now for a few examples. 


CASE I—This 45-year-old man was asymptomatic. 

A routine roentgen study, Fig. A, reveals empha- 
sematous blebs in both upper lobes. A mass (x) 
lines part of the bleb in the left upper lobe. Fig. B 
demonstrates the mass more closely. 

Three months later, Fig. C, a fluid level obscures 
the mass. Fortunately, it is well demonstrated (ar- 
rows) in the lateral exposure, Fig. D. 


Radiographs and caption material from the American Col- 
lege of Radiology—An Atlas of Tumor Radiology—Year- 
book Medical Publishers, Inc. Reprints of this and subse- 
quent reports available upon request. Please write 
Eastman Kodak Company, Dept. 740B, Radiography Mar- 
kets Division, Rochester, New York 14650. 





CASE II—This 60-year-old woman 
presented with fever, chills, and 
hemoptysis. Fig. A was obtained on 
hospital admission. The shaggy mass 
is obvious; its nature remained uncer- 
tain until previous roentgenograms 
were reviewed. 

In retrospect, Fig. B, a chest study 
exposed 16 months prior to Fig. A re- 
vealed a linear mass in the right 
upper lobe (arrow). This mass was 
even more obvious two months later, 
Fig. C (x). 


Diagnosing lung disorders like these calls for consist- 
ently excellent radiography. 

A clearly defined, high-quality image is vital to 
strengthening and supporting your decisions. And 
that’s the image that sturdy Kodak X-Omatic cassettes 
help deliver. 

As in the cassette pictured here, the curved panel de- 
sign rolls out air for intimate film-screen contact. The 
result? A high-quality image characterized by excellent 
definition and detail. 

Kodak offers a choice of x-ray films designed to 
meet your specific needs. For more infor- 
mation contact your Kodak Technical Sales 
Representative or your dealer in Kodak 
medical x-ray products. 


A commitment to quality. 
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` Hysterosalpingogram with Salpix Contrast Medium. 24-hour postinjection x-ray of same patient. 


now you see it now you don't 


With Salpix as your contrast medium, your gynecologic pa- j CONTRAST MEDIUM 
tient needn't undergo the 24-hour postinjection x-ray usually 
required with iodized oils. Water-soluble Salpix leaves virtu- 


ally no irritating radiopaque residue to produce foreign-body TRADEMARK 


ctions, yet it provides the viscosity needed for adequate saon ce contains: 
Pa y p y q sodium acetrizoate 0.53 g and 


visualization. : : 
Contraindications: Contraindications to hysterosalpingography include the polvvinylpyrrolidone 0.23 g 
presence of severe vaginal or cervical infections, existing or recent pelvic 

infection, marked cervical erosion or endocervicitis, and pregnancy. The pro- 

cedure is contraindicated during the immediate pre- or post-menstrual phase. " 
Sensitivity Test: If indicated in the patient's history, an intracutaneous skin test 

or sublingual absorption observation may be done with 0.1 cc Salpix. 

Warning: Not for intravenous use. Q ORTHO PHARMACEUTICAL CORPORATION 1970 


ORTHO PHARMACEUTICAL CORPORATION * RARITAN, NEW JERSEY 08869 
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VACUPAC 


The Vacuum Cassette System 
for low cost, low dosage 
Mammography. 





THE REASONS: 

e Outstanding technical results (resolu- e Motion unsharpness almost eliminated 
tion in excess of 10 line pairs per e Lengthens tube life 
millimeter) e Simplified loading procedure 

e Greatly reduced exposures (by 8596 e Lightweight reusable cassettes 
in some instances) e Absolute film screen contact 

THE MECHANISM: 





1, insert screen to fotd. 


5. Smooth Vac-U-Pak Cassette sliding yous hand to 7. £vacuate--5 seconds should do i! 
ward open end. 





THE COST: 
$325.00 complete with 12 8x10 reusable cassettes and vacuum pump. 10x12 also available | 
2 
In stock at your local dealer or contact: 
£& 
E-7-EM “System of your choice” | 
111 y> Street, Westbury, New York 11590 (516) 333-8230 





International Affiliates: E-Z-EM Rooster B. V, Infirmeriestraat 6-8, Rotterdam 16. Netherlands 
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| | Clean bo din means clear picture. X- PREP Liquid 
is goeaned specifically for preradiographic bowel cleansing — 
without enemas, suppositories, or overhydration. 


. Good-to-excellent visualization is usually obtained 
. With a single, simple dose.* No residual oil droplets 
(asi is often the case with castor oil) obscure the picture. 


Pleasant taste of X-PREP Liquid meets with high patient 
acceptance.* Simplicity and ease of administration 
are appreciated by the patient at home, by 


the nursing staff at the hospital. 
*References available on request. 
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Introducing Fleet Bariun 
For cleaner colon: 


Fleet? Barium Enem: 
Prep Kit No. 1 contai 


112 oz of Fleet 
Phosphoe-Soda, 
buffered saline laxati 
to stimulate the smal 
intestine; 

four Fleet? Bisacody! 
Tablets, contact laxa 
for colon stimulation 
one Fleet? Bisacodyl 
Suppository, contact 
laxative for final 
evacuation prior to 
examination. 


Fleet? Barium Enem: 
Prep Kit No. 2 contai 


11^ oz of Fleet® 
Phosphoe-Soda; 
four Fleet? Bisacody 
Tablets; 

one Fleet? Bagenem 
a large-volume dispc 
able enema for final 
evacuation prior to 
examination. 
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-learer x-rays, and fewer retakes 

















The all-new Fleet Barium C] With a flexible 
Enema Prep Kits are com- time-table 
plete prepping systems The Fleet Barium Enema 
that assure thorough and Prep Kits also offer three 
reliable colon cleansing convenient time schedules 
priorto a barium enema —12, 18, or 24 hours. So 
exam now, you can tailor the 
: prepping to fit better into 
» r our schedule and your 
C] With effective and patient's routine. 
balanced methods of 
prepping Te “In my experience across 
Utilizing a combination of the country, talking to 
diet, hydration, and evacu- technicians and doctors, 
ation, the Fleet Barium ...the greatest defect in 
Enema Prep Kits meet all colon examinations, ...is 
the criteria for preparing in the preparation of the 
the colon for examination colon.’’2 
as recommended by the : 
American College of Radi- For better colon preparation 
Ad Hoc Committ and fewer repeat examina- 
EC — EA Aea tions, use Fleet Barium 
gamez the Colon.! Enema Prep Kits routinely 
: ] —as your prepping agent of 
C] Available in two choice in the Radiology 
convenient forms Department and on an 
There are two Fleet Barium outpatient basis. 
Enema Prep Kits, so that 
now you have the option of References: 
choosing the final step that 1. PO ar Colon pesions, 
irst rdizati n- 
you prefer—enema or ference Amer. College of 
suppository. Radiology, (Chicago, IIl., 1973), 
C With easy-to-follow Mepis 


instructions 

Each Fleet Barium Enema 
Prep Kit supplies clearly 
written, concise instruction 
sheets for easy, dependable 
administration by the nurses 


in the ward or by your patient Fleet Ree ee 


at home. Check-off boxes wwtes| Lynchburg, Va., 24505 
ensure completion of each Y Bnet 


step. 
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SAVES TIME 


Makes Film Reading Easier. ' 
Brochures, Dimensions, Prices and Users’ "FLOATING BRIGHT SPOT 
List available on request. Phone or write 
for complete information. A 3⁄2” diameter Moving Spotlight 


built into the machine. Completely 

motorized, the spot can be moved 

MANUFACTURED BY: to any point on the viewer to read 

S. & S. X-RAY PRODUCTS INC. dense areas. Two speeds in both 

horizontal and vertical directions 
permit fast, pinpoint accuracy. 


87-93 JAY STREET, BROOKLYN, N.Y. 11201 
Telephone: 212-852-6900 


SOME OF THE MANY S. & S. ACCESSORIES SOLD BY YOUR LOCAL X-RAY DEALER 








Is this a coin lesion? 
Or something else. 


University of Kentucky Medical Center, Dep 


(See TT page xvi) 


artment of Diagnostic Radiology 


More information from 
high-density areas 

The shoulder area of the characteristic 
curve shows that extended contrast is 
available in the high-density region. 
This "soft" shoulder extends the lati- 
tude of the film while maintaining the 
contrast needed for visualization of 
soft-tissue areas. 


More processing latitude 
Ahigh degree of tolerance to variations 
in processing machines and chemistry 
is built into 3M Type R film. A medium- 
speed film for use with Calcium Tung- 
state or UV-emitting screens, Type R 
also offers improved anti-static charac- 
teristics. 
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Quality Plus Service 
Two support organizations, Litton Med- 
ical Systems and the 3M Company, 
stand behind Type R film: It is your 
assurance of a fine quality product— 
along with the services of two teams of 
expertly trained specialists in film and 
processing. 


Equals Value 

Your film business is important to us. It 
has been and will continue to be our 
policy to offer the best product and 
service available. Before you make 
another film purchase, check us out. It 
could be to your advantage. 
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The ultimate in 
ACCURACY 
CONVENIENCE 
RELIABILITY 


and a real 
good looker too! 


Many new features are incorporated in the design 

of AECL's new universal simulator. Notable 

amongst these is the most advanced control concept 
yet devised, a more rigid structure for increased 
isocentric accuracy, longer variable source 

to axis-of-rotation distance, greater image 


intensifier motions to permit scanning of larger Atomic Energy 
y fields, and a treatment planning couch with five ed" 
fully motorized motions. of Canada Limited 
To get detailed information on AECL's new, a 
universal simulator, please write or telephone Commercial Products 


P.O. Box 6300, Station J, Ottawa, 
74-7M Canada, K2A 3W3 Tel. 613/592-2790 









The RADX Panoramascope 


S The Mass Film Viewer 


that saves you time 
and money 


This radiologist can do a day’s 

diagnostic film reading in 1⁄3 less 

time than conventional viewing 

by using a Panoramascope, 

capable of displaying 200 

14 x17 radiographs. He can 

retrieve any study he desires 

simply by pushing a button and 

bringing it into view. No film 

shuffling, mounting or 

misplaced jackets. 

The Delranven unitmounted ^ 
on a mobile base with 


additional illuminator for 
film comparisons. 


In minutes, a film clerk can easily 
organize, load and index a day's case load. 
The clear plastic belt containing the 
radiographs is motor-driven in front of 
the illuminator. The roll-fed belt can be 
driven at either of two speeds — fast for 
rapid film recovery and slow for desired 
film positioning. 'The Panoramascope is 
faster, quieter, takes up less space, weighs 
and costs less than one-half as much as 
other units with half the capacity. The 
Panoramascope is available in three 
models, with capacities up to 400 
14 x17 films. 





Giveusa call or write RADX, P.O. Box 19164, 
" Houston, Texas 77024. 713/468-9628. 
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There's no need 


to replace 


existing equioment 


DD IRIS 100 


NewMaxchlett Imaging System 


Specifically designed for retrofit- 
ting to almost every existing type of 
radiographic-fluoroscopic unit, the 
new Machlett IRIS 100 gives you 
unexcelled accuracy, speed and 
flexibility in fluoroscopy and spot- 
filming. 

The IRIS 100 includes these high 
quality components: 


gives bright, sharp, high- 
contrast images. Available in 6- 
and 9-inch single or dual-field 
models. 


Reli- 
able all solid-state TV chain with 
optional Automatic Brightness 
Control. 


which provides exposures on 
100 x 100 mm film at rates up to 
2 per second. 


with short opti- 
cal paths gives distortion free 
films and TV. Phototiming as- 
sures uniform film density. 


for Advanced 


Fluoroscopic/Spotfilm 


Capability 


All this in a system which pro- 
vides: 


from fluoroscopy to ra- 
diography and back to fluoro - 
scopy, because Machlett moves 
the mirror out of the light path 
—not into it—for radiography. 
No time delay while waiting 
for the mirror to stop moving 
before filming. 


The Machlett system—mirror is 
moved out of optical path for radiog- 
raphy. 


Others—mirror is rotated into optical 
path for radiography, which cannot 


begin until mirror “settles down”. 


For more information on the new 
Machlett IRIS 100 imaging system, 
contact your X-ray dealer or 
Machlett Laboratories, Inc., a sub- 
sidiary of Raytheon Company, 
1063 Hope Street, Stamford, 
Connecticut 06907. Telephone 
(203) 348-7511. 


*IRIS 100 and Dynascope are trademarks 
of Raytheon Company. Anodica® is a 
registered tradename of N. V.Optische Indus- 
trie, Delft, Holland 
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"In diagnostic y 
radiology, 
the goal is to 
obtain the 
desired information - 
using the 
smallest radiation 
exposure 
that is practical" 
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From. X-ray examinations. a guide to good practice The key was two technological innovations: (1) intens 
PESE ni i Aen a $ ee : Á E $ j = ous fying screens based on rare earth phosphors which al 
the cooperation of The American Medic al Asso "en ] sorb more X rays and emit more light [ t wher 
exposed to X-rays than conventional calcium tunastate 
Diagnostic X-ray procedures are among Screens, and (2) high quality orthochromat nedical 
the most valuable tools of modern medicine X-ray films matched to the emission characterist f the 
However, asin many other medical procedures, new intensifying screens The combination results in ex 
there is an element of risk in human exposure posure reductions as much as four times greater than what 


| is achievable with conventional high-speed 


| Humanitarian aspects 

The benefits to patients, personnel. present and future aen 

erations are evident. And...worth repeating... leve ioniz 
ing radiation can be significantly reduced wit! 
loss in diagnostic information 


|. What does it cost? 

Less than you might expect. Rare earth phosphors are 
expensive and the intensifying screens do cost more 
But installation of the Trimax System calls for major 
expenditures. In fact, it might save money by increa: 

ing the efficiency of existing equipment 


Trimax 


Rare Earth Systems 


to ionizing radiation 

Led by the American College of Radiology, 
public health agencies, organized medical groups 
and the commercial sector have for many years 
cooperated in programs to improve X-ray perform- 
lance and at the same time reduce unnecessary 
exposure 


The key: more efficient use of radiation 
The Trimax Rare Earth Imaging System is the 3M Com- 
pany s response to this need. The Trimax System permits 
more efficient use of radiation: more information from the 
same amount of radiation or the same amount of informa- | 
[ion from less radiation 
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What you see in the radiograph on page 
tient's posterior right hemithorax. It does bear a resemblanc 





ix is just a coin placed on the pa- 
e to the coin lesion 


produced by a benign solitary lesion, perhaps a hamartoma or tuberculoma. 


You naturally suspected "something else" 
rather than a coin lesion: the increased 
opacity of the posterior rib easily places the 
"lesion" behind the rib. 

It is such consistently superior resolu- 
tion which has made GAF® x-ray film the 
"film of choice" for thousands of radiologists 
for over 75 years. 

As America's oldest manufacturer of 
film, photographic papers and chemicals, 
GAF has helped advance the art of radiog- 
raphy, particularly with increasingly effective 
x-ray film: 

Our HR2000 film for moderate scale 
contrast and minimum base fog is ideal for 
resolving minute lesions and fractures. 

HR3000 film is a high-contrast fine 
grain film well-suited for short exposure an- 
giography. 

And our HR1000 film provides opti- 


mum image and exposure latitude, and long- 
scale contrast. 

Find out also about GAF Liquamat® 
90 all-liquid chemistry. Fast and clean-work- 
ing, it's also color-coded for quality assurance. 

We've even produced a series of six 
teaching courses (utilizing overhead trans- 
parencies) used in numerous hospitals today. 


Quality. Service. 
Education. 
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See for yourself: ask your local 
GAF x-ray representative to 
demonstrate ¢he consistently 
high quality of G AF products. 
Or, if you wish, write GAF 
Corporation, X-Ray Marketing, 
140 West 51st Street, New 
York, New York 10020. 
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"THE SUPERVOLTAGE. STORY* 
“JANEWAY LECTURE, 1974 


By MILFORD D. SCHULZ, M.D.f 
BOSTON, MASSACHUSETTS 


WHEN your’ aded Lecture Con. 


mittee calls upon one of the members- 


of this Society to give the Janeway. Lecture, 
itisin a way a command performance. I am 
immensely grateful to you all for the high 
honor of being asked to join the distin- 
guished company: of Janeway lecturers. 

In casting about for a subject: both in- 


structive and entertaining, it occurred to. 
me to try to take out of the night of yester- . 


year the story of how the hardware of 
megavoltage, more vulgarly called super- 
voltage, x-ray therapy came to be. So for 
the rest of the hour; let us listen to Munin, 
our messenger of memory, who with Hugin, 
the messenger of thought, appear on the 
heraldry of this Society (Fig. 1). It is good, 
as I said to this Society now some 15 years 


Ago, from time to time to recall the past 


beyond the memory of many of us so that 
we may know of how those things which we 
accept as commonplace came to be."° 

In doing this, I pay respect to the physi- 
cists and engineers from whose ideas these 
tools have sprung and to the perceptive 


physicians who saw the potential of these 


tools in improving the lot of our patients. It 
should here also be noted that with few 
exceptions these tools of Radiotherapy of 
which we will speak were the spin-off of the 
tools of the nuclear. physicist. While cre- 
ating these devices, it was often the per- 
ceptive physicist and engineer who, having 
developed this device, and who, through 
some experience or other recognized the po- 
tential usefulness of his brainchild in clini- 
cal medicine and biological research, sought 
out the physician and biologist and said in 
effect, "Here, I have something which may 
be of use to you.' 

In developing. this narrative, time re- 
quires that we stick pretty much to the 
photon story and leave that of the develop- 
ment and use of devices for irradiation by 
energetic particles, as fascinating as it may 
be and as important a role as these devices 
wil play in the Radiotherapy you will 
come to know, to some future Janeway 
lecturer. 


TELECURIE THERAPY DEVICES 
The first sources of supervoltage radia- 


' * Presented at the Fifty-sixth Annual Meeting of the American Radium Society; Maui, Hawaii, April 21-25, 1974. 
T Radiothegapist, Department of Radiation Medicine, Massachusetts General Hospital, and Professor of Radiation Therapy, 


Harvard Medical School, Boston, Massachusetts. 
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Fic. 1. Odin, Hugin and Munin. 


tion were of course telegamma apparatuses 
using radium. Because of the limited supply 
and high cost of radium, these devices 
never did meet, especially in this country, 
with widespread use. They had even in 
their most sophisticated form all the physi- 
cal disadvantages one could think of—but 
they did have one great advantage, that of 
beam quality, which clinicians were quick 
to recognize. The constraints of time force 
us, however, to pass by this most interest- 
ing period with but a nod of recognition, 
but I do want to look into a few doors as 
we hurry by. 

The first man it seems who hit upon the 
idea of using radium in quantities at a dis- 
tance was a Dr. Kónig at the Women's 
Hospital in Breslau, who in 1912 built what 
he called a “radium cannon” for the treat- 
ment of pelvic cancer. He quickly aban- 


doned this idea, however, because it tied up 
his entire supply of mesothorium. The de- 
velopment of this idea had to await the 
acquisition of radium in significant quan- 
tities." 

Probably the first apparatus for using 
radium in quantities at a distance from 
which gamma rays emerged in a beam and 
thus the beginning of what we may reason- 
ably call megavoltage therapy was that 
built by Eric Lysholm“ at the Radium- 
hemmet in Stockholm in 1922.88 It con- 
tained 2 grams of radium at a distance of 
6 cm. from the surface and offered some 
protection to both the patient and user. 
He called it a “radium howitzer.” (® 

Dr. Burnham,“ in his Janeway Lecture 


(à) Portraits, communications and other illustrative material re- 
ferred to and marked (9?) are on deposit at the American College 
of Radiology Foundation Museum. 
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before the twenty-first meeting of this So- 
ciety, described the first use of radium in 
this country at distances up to Io cm. for 
the treatment of deep-seated lesions as oc- 
curring in the fall of 1913 by Dr. Howard 
Kelly at the Gynecologic Department of 
Johns Hopkins. He then, however, went on 
to say that the first crude attempts at con- 
structing the true telegamma apparatus 
did not occur until about 1918, and it 
was not for another 3 or 4 years that a 
proper fixed and supported apparatus was 
constructed for the purpose.!9.7 

Radium in the early days was a rare 
commodity and tremendously expensive 
and consequently only very few places in 
this country and abroad were able to se- 
quester 2 or more grams in a bomb. There- 


fore, until new sources of radium, princi-.' 


pally American and Canadian, were found, 
the number of radium induced gamma ray 
beam devices remained few. C. W. Wilson, 
in his Presidential address to the British 
Institute of Radiology in 1959 reviewed 30 
years of telecurie therapy experience and 
stated that until 1929 there were only 6 
such devices in existence—1 in Stockholm; 
I in Baltimore; 1 in Brussels; 1 in New 
York; and 2 in Paris. Perhaps he missed a 
few, but certainly he was not very far off. 
There was in the 30s and 40s, especially in 
Britain and Sweden, a limited development 
of the use of radium as a beam source, but 
this story we must leave to some future re- 
view. 9:7:15,94, 61, 90, 91,107, 116, 120, 126,138, 163 Radium 
telecurie therapy, like the Bach family, 
reached its ultimate degree of development 
in the closing days of its era with the 
greatest and also the last of all. This was 
the so gram bomb) which Dr. Failla 
designed and built in the early 1950s for 
Dr. Douglas Quick, past Janeway lec- 
turers both, for installation at the Roose- 
velt Hospital in New York. 12:33 Tt is 
appropriate that the clinic in which this 
installation took place is called the Jane- 
way 9 Clinic after the man whose name 
has been chosen to represent those pioneer- 
ing physicians and scientists to whom we, 
through these lectures, seek to do homage. 
This device, which had an output of 3 r per 
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minute at a depth of 10 cm., was reported 
to this Society at its 1954 meeting and soon 
after was decommissioned and with it an 
era in the history of Radiotherapy came to 
an end. This machine was alfeady doomed 
to obsolescence at birth and with it, all 
lesser so-called radium bombs. The Cobalt 
60 era had already dawned. 

Dr. Henry Schmitz? in 1935, on the oc- 
casion of a symposium on radium packs 
held at the 20th Annual Meeting of this 
Society, was the bellwether of the next 
chapter in our story with a statement, the 
essence of which follows: “Radium cannons 
containing 4 grams of radium... require 
30 hours to treat one patient. About 90,000 
patients require some form of distant radia- 
tion (per year)... . Therefore, since about 
200 patients can be treated with a 4 gram 
cannon per year, about 3,000 cannons of 4 
grams each of radium would be required. 
This means that 1,200 grams of radium at 
about $50,000 per gram would have to be 
procured to enable the medical profession 
to treat all cancer patients adequately with 
radium at a cost of 60 million dollars. 

“Modern installations for roentgen ther- 
apy, containing 1,000 kilovolt transformers 
can take care of one patient within 4 hours 
or about 750 patients per year. Hence, 120 
roentgen stations would be necessary... 
at an average investment of 60 thousand 
dollars per station or a total of 7 and a half 
million dollars. 

“The amount of radium needed is not 
available and probably never will be. 
Transformers can be built in quantity and 
could soon be supplied ... 

If each university hospital would cre- 
ate a radiation center for the state in 
which it is located, then adequate care of 
the cancer patient would be solved." 

This argument has its obvious defects, 
but nonetheless was, I believe, for its time 
remarkably perceptive. 


TRANSFORMER JOBS 


Largely as the result of the experience 
with telecurie therapy devices, it was gen- 
erally recognized by the late 20s and early 
30s that there were advantages to be gained 
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by the use of so-called “harder” radiations, 
and this of course led to the search for a 
means of producing x-rays at ever higher 
voltages. In 1928; C. C. Lauritsen of the 
California Institute of Technology had de- 
veloped a rig to produce x-rays at 2 million 
volts.5-*' Dr. Albert Soiland related that 
"during the summer of 1930 he was invited 
by Doctors R. A. Milliken and C. C. 
Lauritsen of the California Institute of 
Technology to inspect the high voltage tube 
installed at the Institute. It had occurred 
to Dr. Lauritsen that the radiation pro- 
duced by this tube might have some bio- 
logic effect which could be utilized in the 
treatment of disease"! Dr. Soiland was 
impressed. He promptly arranged to have 
patients brought to the Institute from his 


clinic in Los Angeles. The first patient, a * 


man with inoperable carcinoma of the rec- 
tum, was treated in October of 1930. He 
was reported to be vastly improved and 
alive 2 years later.:3 This appears to 
have been the first medical use of x-rays in 
.the submegavoltage range. 

As a result of these early trials, W. W. 
Kellogg of cornflakes fame gave the money 
to establish the Kellogg Laboratories at Cal. 
Tech. 13i W, W. was the brother of John 
Kellogg who ran the Battle Creek Sana- 
torum in Michigan where Dr. James 
Case“) had installed the first radiotherapy 
hardware operating at 200 kilovolts and so 
had some familiarity with the possibilities 
of what was going on. 

From this laboratory, in the mid 30s, 
came many published clinical observations 
which were enormously influential in spread- 
ing the supervoltage gospel.?5101,.102.132 The 
apparatus at the Kellogg Laboratories was 
described as having a tube 30 feet long with 
an operating potential of one million volts 
but ordinarily was driven at ł of a million 
volts. It was enormous; could treat 4 pa- 
tients at a time and delivered 20 r per 
minute at 70 cm. and cost $50,000. The re- 
sults achieved were said to compare favor- 
ably with those of a 4 gram radium bomb 
except that many more patients could be 
treated in a day. A notable comment rela- 


Milford D. Schulz i 


| 
AUGUST, 1975 


tive to this installation which is still valid 
today was to the effect that "such formida- 
ble installations would be prohibitive for 
the average radiologist to consider and 
would beilimited to those institutions with 
engineering and physical skills available 
and should be centralized. "ts: 

Indeed; in the next half decade following 
this pioneering effort, a number of such 
"formidable installations" did occur in sev- 
eral centérs around the country and since 
these were all something of a pioneering 
effort, we can take a quick look at each of 
them and their keepers. ? 

In 1931, Dr. Failla at Memorial Hospital- 
in New York, as a WPA project," Dr. 
Quimby tells me, installed a 750,000 KV 
machine developed by Drs. Coolidge,‘ 
Dempster, and Tannis at the General Elec- 
tric Company.” This used the multisection 
cascade tube which Dr. Coolidge developed 
in 1928, and was activated by an induction 
coil with a mechanical interrupter.257735.14 


- This instrument was to become a monu- 


ment of sorts in the history of Radiother- 
apy for, in addition to being used for clini- 
cal purposes, some Is0 patients were 
treated on it between 1931 and 1934, it was 
the instrument on which Drs. Failla,@ 
Quimby, Marinelli, Henshaw and others 
did their pioneering physical and biological 
investigations. 

In 1931, Dr. Traian Leucutia,9 sup- 
ported by Dr. Corrigan,“ installed at the 
Harper Hospital in Detroit an apparatus 
made by the Kelley-Koett Company which 
employed the Lauritsen type tube some 
13 feet in length with a grounded target 
which was driven by an array of Crockroft 
Walton generators cascaded to develop goo 
kilovolts. It was in use until 956 and was. 
the equipment on which Dr. Leucutia and 
his colleagues were to produce their funda- 
mental observations which did much to 
establish ‘clinical radiotherapy." 

There 'were two other so-called super- 
voltage outfits built and installed by the 
Kelley-Koett Corporation in the early 30s. 
One was! installed, of all placeg, at the 
Lincoln General Hospital in Lincoln, Ne- 
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braska in 1933 for Dr. Roscoe L. Smith 
and T. R. Fulsom, his physicist. This was 
advertised as a 1.24 million volt machine 
able to treat 4 patients at a time but did 
well to operate at 650 kilovolts and was 
apparently beset by many difficulties, and 
when I visited Lincoln in 1939 the building 
in which it was housed was gutted and the 
generator and tube were already taken 
down.15.37.103 

The other was installed at the Miller 


© Hospital in St. Paul in 1936 for Dr. 


Schons.&) The machine worked and the 
30 foot long tube operated for years 
with the help of a great deal of Glyp- 
tol, (&) 4,18,46,47,66,100 

There were two, other devices which we 
may term protosupervoltage units, both of 
which were built by the General Electric 
Corporation. Both used tubes of the Coo- 
lidge cascade type and were driven by a cas- 
caded array of transformers.‘8—50.63,122—124, 
145,146 The first was installed at Mercy Hos- 
pital in Chicago in 1933 by former Jane- 
way lecturer, Dr. Henry Schmitz. ? 

The other was installed at the Swedish 
Hospital in Seattle in 1934 for Dr. C. B. 
Ward and John Rose,“ his physi- 
cist,491? at the urging of Nels Johanson, a 
citizen of Seattle of Swedish extraction, 
after a visit to the Radiumhemmet in the 
early 30s,11814,152,161 This device is the one 
on which Drs. Simeon Cantril and Franz 
Buschke,(9 past Janeway lecturers both, 
gathered the experience which resulted in 
many of their classical reports in Clinical 
Radiotherapy.’® 

All or most of these devices, pioneering 
as they were, could with careful coaxing be 
made to achieve a voltage of one megavolt 
but in practite all ran at something less. 
There was one other transformer driven 


machine of this genre which did run at a 


true megavolt and although it was not in 
the United States, it will be mentioned be- 
cause it was also a milestone. This was put 
into operation in 1935 at St. Bartholomew’s 
Hospital in London. It ran all through 
World War II and was still doing yeoman 
service when I visited it in the mid 1950s, 
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although it is now gone. It was the basis of 
the slim and classical monograph by Ralph 
Phillips, who later became radiotherapist 
at Memorial Hospital in New York, and a 
respected member of this Socitty.19? 

While recalling these primitive, trans- 
former driven, air insulated behemoths, we 
must also look at another different but re- 
lated device for making megavoltage x-ray. 
Dr. David Sloan invented this generator, an 
ingenious, self-contained, and by 1930 stan- 
dards, small machine driven by a power source 
which was in fact a radiofrequency trans- 
mitter operating at 6 megahertz, (s) 83,84,128,129,137 
The first“) Sloan type generator was con- 
structed by Dr. Stanley Livingston and 
installed at the University of California 
Hospital in 1934 for Dr. Robert Stone.“ 13 


‘It operated at an honest one megavolt and 


was the basis of many clinical reports by 
Dr. Stone and others which over the years 
did much to forward the specialty.!? 

The other generator of the Sloan type 


-was installed in the mid jos at the Co- 


lumbia-Presbyterian Hospital in New York 
for Dr. Francis Carter Wood. *? He also was 
a Janeway lecturer. It was on this ma- 
chine that Dr. Packard did much of his 
radiobiologic- work.“ Its picture appeared 
in an article on Cancer Control in Life 
magazine in 1937" and although it too, 
like all of these pioneering devices, became 
obsolete, its outer skeleton still remains and 
is used as a vacuum vessel in Dr. Rossi’s 
Laboratory at Columbia." 

At this point, we will digress for a few 
minutes and consider, for the sake of com- 
pleteness, another good idea which, how- 
ever, never caught on or did not work. This 
is the impulse generator with Marx» cir- 
cuit, a condenser discharge apparatus which 
Dr. Coolidge thought had much promise.” 
In this apparatus, a battery of condensers 
was charged in parallel and then discharged 
through an x-ray tube in series. It was capa- 
ble of developing voltages over 2,000,000 
with massive currents. Its x-ray output was 
enormous, a single discharge was reported 
as producing enough x-rays to cause the 
death of a mouse. As far as I can find out, 
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however, nothing ever came of this idea as 
a radiotherapeutic tool, although it appar- 
ently did have some vogue for a time in nu- 
clear circles.? 

This now *brings us to a more modern 
era of our story when survival of trans- 
former driven machines meant reduction to 
manageable size, improvements in protec- 
tion from both radiation and electrical 
hazards and development of flexibility 
which the precision of modern radiotherapy 
required. In this country, most of this de- 
velopment occurred at the General Electric 
Company by a team led by Drs. Charl- 
ton, Hotaling, Westendorp, “ and Demp- 
ster.!4446 Around 1937, this team took a 
low frequency resonance transformer which 
they had previously developed, put a 
Coolidge cascaded tube axially through the 
center of the transformer and the whole 
into a tank in which insulation was pro- 
vided by pressurized gas, Freon.?975:14 An 
apparatus of quite manageable size re- 
sulted. One such apparatus, operating at 
1,000 kilovolts, was installed at the Memo- 
rial Hospital in late 1937: others followed. 

Then it became only a matter of engi- 
neering to develop a sealed-off tube allow- 
ing the development of a fully mobile and 
flexible apparatus. Such a device was first 
described by Charleton and Westendorp 
in the early 40s and became the prototype 
of the machines working at one million 
volts, followed, soon after, by a self-con- 
tained, completely flexible rig operating at 
2 megavolts. Both of these devices were 
widely used in industry and defense. Pro- 
duction for medical purposes began in 1946 
and by 1958 Dr. Dale Trout counted 15 one 
megavolt and 9 two megavolt installations 
in such use.’ But progress continues and 
by present day standards even these are 
considered to be unnecessarily large and 
are now almost obsolete. The last trans- 
former driven megavolt device for clinical 
radiotherapy in the USA was made by 
General Electric in 1963, by which time 16 
two million volt units were installed and 
presumed to be in operation in the United 
States. Some of. these are still operating, 
but many have been dismantled and when 
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they are gone the chapter on transformer 
driven megavoltage x-ray therapy ma- 
chines will be closed. 


VAN DE GRAAFF GENERATORS 


I 

We must now consider the last of the 
low megavoltage generators in which the 
x-ray beam was generated by an electron 
beam accelerated in an electrical field in 
which the potential differences were the 
same as the energies achieved. This is the 
so-called Van de Graaff electrostatic gen- 
erator. | 

In 1932, when young Dr. Robert Van de 
Graaff had been brought from Princeton 
to Massachusetts Institute of Technology 
by Dr. Carl Compton, most physicists and 
engineers had pretty much discarded elec- 
trostatics as a serious source of power. Dr. 
Van de Graaff had faith in the future of this 
form of high voltage generation and de- 
veloped an electrostatic generator which 
was capable of developing voltages of up to 
5 million volts. This generator is now part 
of the permanent technologic exhibit at the 
Museum of Science in Boston. (#) 117,143,149,150 

Some time in 1932, Dr. George W. 
Holmes,“ Radiologist, of the Massachu- 
setts General Hospital, spoke at the Massa- 
chusetts Institute of Technology on “Some 
Clinical Aspects of X-radiation.” Word 
filtered down and Dr. Van de Graaff and 
Dr. John Trump,“ a young engineering 
research assistant, who was working with 
Dr. Vàn de Graaff on high voltage insula- 
tion problems, thought that they might 
have something which could be used for 
medical purposes. A meeting was arranged 
at the Massachusetts General Hospital not 
long thereafter to discuss thest possibilities. 
Dr. Richard Dresser, 9? who was radiologist 


'at the Collis P. Huntington Memorial 


Hospital in Boston, a hospital owned and 
operated by the Harvard University Can- 
cer Commission, having heard of this meet- 
ing called on Dr. Trump in the spring of 
1935 to ask if he thought Van de Graaff 
generators could power an x-ray tube at 
perhaps 400 kilovolts for therapeutic pur- 


poses.: An entry from Dr. Trump’s note- 


P 
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book dated April 26, 1935 reads as follows: 
“Talked with Dr. Dresser and the elec- 
tricians at the Huntington Hospital relative 
to x-ray generators. May be interested in 
building one if they can get the money."1? 
Dr. Trump's answer was, “Make it a mil- 
lion volts and we might bé interested." One 
thing led to another and a trial was ar- 
ranged using a 200 kilovolt x-ray tube pro- 
vided by Dr. Dresser.) *? A page from Dr. 
Trump’s notebook dated May 25, 1935 
showed the general scheme of things.! A 
high voltage discharge terminated the dem- 
onstration, but another more sophisticated 
demonstration was immediately planned 
using a more adequate discharge tube with 
a platinum Petri dish jury rigged as a tar- 
get and a full-fledged demonstration took 
place on May 19, 1935. It turned out that 
the rig made x-rays, and lots of them, 
which were very penetrating. ® 

Everyone was convinced and the demon- 
stration resulted in the construction at the 
Huntington Memorial Hospital, with the 
help of a grant of $25,000 from the Godfrey 
M. Hyams Trust of Boston to Harvard 
University, of the first million volt Van de 
Graaff generator for radiotherapeutic and 
radiobiologic purposes. The first patient 
was treated on it on-March 1, 1937. He was, 
as I recall, a dentist with carcinoma of the 
bladder who was alive in a nursing home 
when I, in 1941, reviewed the patients 
treated to that date. This machine was a 
magnificent monster, air insulated with a 
high voltage terminal some to feet on a 
side and large enough for a man to walk 
around in. The continuously evacuated 
tube was made of multiple porcelain sec- 
tions 1o feet long to the focusing coil and 
extended thrdugh the floor of the generator 
room into the treatment room below, which 
as you can see had some thought given to 
the amenities.“ 8° A fairly honest one 
megavolt was achieved by the use of 6 
charging belts, each: about a meter wide, 
driven by 3 electric motors at the rate of 
4,000 feet per minute. The output was 40 r 
per minute at 80 cm. This was a truly 
wondrous machine, which a page from 
Dr. Trump's notebook shows cost—build- 
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ing and all—the magnificent sum of 
$26,000 12 (Fig. 2). This is the machine 
which first introduced me to Van de 
Graaff generators in December of 1939 and 
with which J have lived evet since. This 
machine operated, with the help of a great 
amount of Glyptol and with many battles 
with Boston’s summer humidity, until late 
summer of 1941 when a strange illness beset 
it from which it recovered just in time to be 
running again gloriously when the Cancer 
Commission closed the hospital by the 
year’s end. The original model of this 
machine now stands in the Countway 
Library in Boston. 

By 1939, technology had advanced to 
the degree that a compact gas insulated 
generator operating at 1.2 million volts was 
installed at the Massachusetts General 
Hospital. The whole unit was contained in 
a flask which served as the pressure vessel 
fixed to the floor above the treatment room. 
The tube extended into the treatment 
room below, was continuously evacuated 
and had an output of 80 r per minute at 
I meter. It was dismantled after some 16 
years of continuous service and is one of 
the few things the MGH ever threw 
away. (a) 

At about the same time, a similar but 
trunion mounted generator was developed 
for installation by the Oncologic Hospital 
in Philadelphia. This machine has now 
been retired and forms part of an exhibit 
at the Smithsonian Institute, @ 14014 

Early after the Second World War, im- 
proved engineering resulted in the develop- 
ment of a compact, flexible and reliable 
generator at the High Voltage Laboratories 
at Massachusetts Institute of Technology. 
This was to become the prototype of the 
machines for the manufacture and market- 
ing of which High Voltage Engineering 
Corporation was formed by Drs. Van de 
Graaff and Trump, who were joined by Dr. 
Denis Robinson from the Fry group at 
the British Telecommunications Establish- 
ment, (® 117,143 ; 

Not counting the prototypes made by 
the High Voltage Engineering Laboratories 
of M. I. T., 43 of these Van de Graaff gen- 
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Fic. 2. Page from Dr. Trump’s laboratory book showing the cost of the first 
Van de Graaff generator built for medical use. 


erators which operated at 2 million volts 
were made for clinical use by the time 
the last one was installed in 1969. Of these, 
35 were in cancer management centers in 
the United States.5117.15 These low mega- 
voltage x-ray sources were truly milestones 
in the progress of Radiotherapy and the 
name “Van de Graaff” has become some- 
what of a legend (Fig. 3). Many are still 
operating today and although Van de 
Graaff accelerators continue to be de- 
veloped and used for a wide variety of other 
purposes, as an instrument for medical 
radiotherapy it is only a matter of time 
when they, with transformer driven low 
megavoltage machines, will have fallen to 
technologic progress and have gone to roost 


with the Dodo. 


COBALT 60 AND OTHER SIMILAR 
TELEGAMMA SOURCES 


Now comes that part of our story in 
which the instruments of modern radio- 
therapy, which form much of our present 
armamentarium, came into being. 

The limitations of the radium bomb were 
strongly felt and when after World War II 
the fruits of the nuclear rector became 
known, the idea that here now was the 
possibility of a radium substitute to satisfy 
the cry for more activity became apparent 
to a number of people. 

Dr. Harold Johns says that in the 
summer of 1946 he heard a lecture by Pro- 
fessor W. V. Mayneord'? in which the 
possibility of using Cobalt 60 asa substi- 
tute for radium was discussed.™* Marshall 
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Brucer® says that the idea of using Cobalt 
60 in this manner was Grimmet's, (2 10.11 
Grimmet had been responsible for develop- 
ing the so-called Bryant-Simmons telera- 
dium unit which was to become more or less 
standard in England and over which he 
apparently was forever fretting about ways 
to improve its output.? J. S. Mitchell“ of 
Addenbrookes Hospital in Cambridge seems 
to have been the first, in 1945, to have 
written of this possibility.% Just who first 
struck upon the idea will probably never be 
known for Brucer says, “It was in the air." 

At first, the idea was to upgrade existing 
telecurie devices by replacing the radium 
with 10 or more curies of Cobalt 60 and this 
was actually done in Britain, ? Sweden œ 
and at least one place in the United 
States. (9 78.80.108 However, the possibility 
of developing completely new devices using 
very large amounts of radioactive ma- 
terials, 1,000 curies or more, and so de- 
veloping telecurie units having geometry 
and output comparable to x-ray generators, 
soon too was in the air. Apparently, the 
first efforts in this direction were, in fact, at 
J. S. Mitchell’s place in Cambridge where a 
telecurie irradiator using iridium 192 (9 was 
designed by Freundlich,“ Haybittle and 
Quick and installed at Addenbrookes in 
May of 1950.385 The short, 74 day half life 
of iridium, however, made this device im- 
practical. The obvious radium substitute 
was, of course, Cobalt 60 with its 5 year 
half life and 1.2 MeV gamma rays. The 
only drawback in the later 40s was that it 
was hard to come by. Cesium 137 had a 
suitably long half life, 30 years, and was 
plentiful, although with rather a low spe- 
cific activity. It was seriously advocated by 
Brucer! and a few others* and did in- 
deed have a brief flurry of popularity which 
culminated in the construction of a wonder- 
ful Rube Goldberg gadget at the Oak Ridge 
Institute of Nuclear Studies.“ This was 
briefly put to work in 1955, but fortunately 
never caught on.!2- 

The precise chronology of the develop- 
ment of*the prototypes of the Cobalt 60 
teletherapy devices we know today is a bit 
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befogged by differences in how people re- 
member things as they were. There were 
however 3 principal stages and sets of ac- 
tors—I in the U.S.A. and 2 in Canada. 
Grimmet had, in 1949, left Britain and 
joined the Physics Department of the 
M. D. Anderson Hospital in Houston.* 
Brucer states that Grimmet visited Oak 
Ridge on August, 22, 1949 and as a result 
of this meeting with Grimmet and Paul 
Aebersold, they developed first the idea and 
then the design of a telecurie therapy 
source using a kilocurie of Cobalt 60, which 
in modified design * was to be built by the 
General Electric X-ray Corporation, under 
a contract let by the M. D. Anderson Hos- 
pital under the date of July 12, 1920.19.11.:6 
This was eventually fired by 1 of 3 kilocurie 
Cobalt 60 sources irradiated in the heavy 
water pile at Chalk River, Canada, irradia- 
tion of which was completed in the summer 
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of 1951. Gilbert Fletcher states that this de- 
vice was not installed at the M. D. Ander- 
son Hospital for clinical use until Septem- 
ber of 1953, but that from September of 
1951 until then it was housed in temporary 
quarters where Jasper Richardson, a physi- 
cist from the M. D. Anderson Hospital, 
worked out basic physical problems. This 
unit is now decommissioned and forms part 
of the College of Radiology Museum.*® 50.146 

Quite independently, and simultaneously, 
it seems that the idea was abroad in 
Canada. T. A. Watson,“ Mayneord and 
Johns, after a number of meetings with the 
people of Atomic Energy Commission of 


Canada, were able, with the help of Dr.. 


Cipriani, a radiobiologist working a Chalk 
River, to get the A.E.C.C. to consider ir- 
radiating a Cobalt 60 source which would 
have an activity of 1,000 curies. It turned 
out that 3 such sources were in fact placed 
in the heavy water pile,.one for Drs. 
Watson and Johns, who were at that 
time at the University of Saskatchewan in 
Saskatoon; another for Canadian Atomic 
Energy Commission to be noted later and 
the third which was planned for Mayneord 
but which eventually went to Oak Ridge 
for the purposes already described. 19:%.146.164 
Harold Johns had in the meantime de- 
signed his version of the Cobalt 60 bomb 
and had it manufactured by John McKay 
of the Acme Machine and Electric Co. of 
Saskatoon, so that it was ready to receive 
the source when irradiation was completed 
in the summer of 1951.%89154 This device 
was installed at the Hospital of the Uni- 
versity of Saskatchewan in August of 1951, 
and on it the first patient—a postoperative 
breast case—was treated on November 8, 
1951. This unit? continued in operation 
with a modified collimator until 1972 when 
. it was decommissioned and now rests in a 
museum in Saskatoon.®:!4 It was the proto- 
type of over Joo similar units marketed 
over the ensuing years. Dr. Johns says that 
Dr. Allen Blaire, Director of Cancer Ser- 
vices for Saskatoon and who died before 
things really jelled, must be given credit 
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for getting the money for the Saskatoon 
effort. 

In the meantime, what was to become 
the prototype of the first commercially pro- 
duced Cobalt 60 teletherapy unit ©) and 
known as El Dorado #1 was built by the 
Commercial Products Division of the El 
Dorado Mining and Refining Co., Ltd. of 
Ottawa, later to become the Commercial 
Products Division of A.E.C.L. after de- 
signs by Greene and Errington. This ma- : 
chine received the third of the first 3 kilo- 
curie sources irradiated at Chalk River. It 
was instálled by the Ontario Cancer Foun- 
dation for Dr. Ivan Smith» at the Cancer 
Clinic in Victoria Hospital in London, On- 
tario, in October, 1951, and, as far as J can 
find out, the first patient ever treated by a 
kilocurie Cobalt source was treated there 
on October 27, 1951. This machine was in 
service until August 15, 1963 and is cur- 
rently on display at the Museum of Science. 
and Technology in Toronto, 531-4849, 68-85, 95,154 

Cobalt 60 telecurie. therapy rapidly 
caught on and by 1961 there could be 
counted about 1,500 such units in the world, 
of which about 475 were in the United 
States and Canada and by 1968, according 
to the International Atomic Energy Agency 
report, this number had grown to 625 and 
by 1973 to over 1,100.91 62,147,148 

In 1953, Braestrup described the basic 
isocentric design €? for these devices which 
in some modification or other are now 
probably the work horses of modern radio- 
therapy centers throughout the world.® 
Whether or not their widespread appear- 
ance ih every village and town is a good 
thing remains to be seen. One fact can be 
noted; to date they are alive and flourishing. 

| 


BETATRONS AND LINEAR 
i ACCELERATORS 


Now we come to the last stage of our 
journey and will take a brief look at the 
story of the development of the multimega- 
volt roentgen ray sources in common use 
today. Two to three MeV is about as high 
as one can.go by impressing a simple volt- 

I 


Vor. 124, No. 4 


age difference on an electron and still have 
a practical machine from which you can get 
x-rays in the multimegavolt range. To go 
higher, one must resort to a sort of finesse 
in which electrons or other charged parti- 
cles can be made to achieve energies higher 
than the actual voltages used—these are 
the particle accelerators which fall into 2 
general classes; the orbital and straight line 
accelerators. Most of these were developed 
principally for investigations of the nuclear 
physicists but from which Medicine has 
benefited, albeit in a somewhat tangential 
fashion. 

For the purposes of our stosy, we will 
stick to those particle accelerators which 
can accelerate electrons to high energies 
and consequently make supervoltage x-rays 
—the betatrons and the so-called linear 
accelerators. : 

Everyone knows that Donald Kerst, 
while at the University of Illinois, de- 
veloped the betatron® in the period be- 
tween 1938 and 1940. His first? betatron 
was a small piece of machinery which ac- 
celerated electrons to 2.3 MeV. Later, 
while working at the General Electric Co., 
more sophisticated models were built and 
by 1942 he had developed a large device 
which accelerated electrons to 20 million 
volts. At the University of Illinois, with a 
team of extraordinarily talented young 
physicists from which a veritable galaxy of 
stars developed, including. Gail Adams, 
John Loughlin, Lester Skaggs, Howard 
Lanzl to mention but a few, he made a pro- 
totype of the machine which was to be 


` manufactured and sold in this country by 


Allis-Chalmers™ for many years—until 
only last fall in fact.55-"! The exploitation of 
this idea in Europe is another story which 
we will have to skip today.*9:159 

Now we must go back a few years, for as 
is so often the case, the idea of the betatron 
did not come to Kerst de novo, but was, in 
essence, around a long time, as Kerst nicely 
tells in his Sigma Xi Lecture of 1946.5 He 
was just the first man to make the idea 
work. * 
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Credit for first having the idea of ac- 
celerating electrons by magnetic induction 
seems generally to be given to Joseph 
Slepian, 991775? an electrical engineer work- 
ing on transformers for Westinghouse Elec- 
tric Company (Fig. 4). In 1922, he applied 
for a patent for an "x-ray tube" which 
looks surprisingly like a schematic of a 
betatron./ It did not work but our fellow 
member, Dr. Wideroe,( says that had 
Slepian been able to look 30 years or more 
into the future, he would have found the 
solution to his problem.!5? 

The idea of accelerating electrons in an 
eddy current field apparently came inde- 
pendently to a young Norwegian, Rolf 
Wideroe, (9 while an engineering student at 
the Technical Institute in Karlsruhe.!5? The 
essence of this is shown on a page from his 
notebook dated 15 March, 192391535 
(Fig. 5). He called this a design for a ray 
transformer. The first published work on 
electron induction acceleration indeed ap- 
pears to be Dr. Wideroe’s doctoral disserta- 
tion presented © in 192798 and published in 
1928 while he was in Aachen.” There he 
worked on the theory of the betatron and, 
in fact, had designed an electron accelerator 
using this principle of orbital acceleration; 
however,!® as a number of others to follow, 
typical of which is a device patented by 
Steinbeck in 1937, it did not work. 

Dr. Kerst relates that, while he was a 
teaching assistant at the University of 
Wisconsin, he used to take part in teaching 
seminars in the Radiotherapy Department 
at the University of Wisconsin General 
Hospital and so came to know of the possi- 
bilities of x-rays in the treatment of dis- 
ease." So, when he returned to Urbana and 
would go over to the Carle Clinic to read 
Dr. Cesare Gianturco's Radiology journals, 
he suggested that he too might have some- 
thing in his betatron which would be useful 
in the treatment of disease. And so it was 
that Dr. Henry Quastler, a remarkable 
man, was introduced to the betatron and 
began a series of classic radiobiologic and 
physical investigations which resulted in 
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the treatment of the first patient with 22 
MeV x-rays. This was on April 30, 1948. 
The patient was a young physicist with a 
brain tumor: so started multimegavoltage 
therapy 111.125 

By the summer of 1948, a 24 million volt 
betatron was installed at the Physics De- 
partment of the University of Saskatche- 
wan in Saskatoon.®:5 In March of 1949, 
Dr. T. A. Watson, Director of the Cancer 
Clinic in Saskatoon, after 9 months of in- 
tensive: physical investigation by Harold 


Johns and his team, began treating patients 
and thus started the really first concerted . 
clinical investigation of the usefulness of 
multimégavoltage as a radiotherapeutic 
too]. 53.153 
By 1951, when a 22 MeV betatron was 
installed at the University of Illinois Medi- 
cal Schóol in Chicago,5*5*.60.121 the betatron 
was an estáblished tool in Medicine and by 
1968, the International Atomic Energy 
Commission recorded that 27 betatrons 
were in|operation in the United States; by 
| 
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Fic. 5. Page from Dr. Wideroe's laboratory notebook (in Norwegian) dated 1923 showing his early 
conception of a "radiation transformer"— courtesy of Dr. Wideroe. 


1973 over 5o can be counted in this country 
and Canada.* 


LINEAR ACCELERATORS 


Another method of getting particles to 
develop energies of many megavolts while 
actually exposing them to much lower 
voltages is by having them travel on a 
wave front.’ This is the linear accelerator, 
commonly called in today’s slang, the 
LINAC, which is, as of today, the popular 
means of producing electrons and roentgen 
rays with energies in the 10, 20 and 3o 
megavoltage range with hardware of a size 
which is quite manageable in clinical 
practice. 

i The eriginal idea of accelerating charged 
particles in a straight line to energy levels 


higher than the actual voltages to which 
they were exposed seems to have been first 
described by a Swedish physicist, Gustav 
Issing, in 1924. He suggested exposing 
charged particles to a series of radiofre- 
quency gaps." The first successful applica- 
tion of Issing's principle was again by our 
fellow member, Dr. Wideroe, who in 1926 
accelerated potassium ions to energy levels 
of 50 kilovolts, while employing a maxi- 
mum of 25 kilovolts, (® 9.81, 82,157,159 

The interim development of this means 
of accelerating particles to exceedingly high 
levels, which proved to be useful in nuclear 
physics, lies outside our story, for it too, 
while it could be made to accelerate heavy 
ions and particles, could not, for relativistic 
reasons, accelerate electrons without the 
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use of “Extraordinarily long drift tubes or 
alternatively the use of radiofrequency 
sources of great power in the microwave 
spectrum" not available in the 30s, and 
consequently fould not make megavoltage 
roentgen rays. This had to await technol- 
ogy developed during the Second World 
War, largely as the result of radar tech- 
nology.9:?: 

After the War, however, the appropriate 
technology was available and the idea of 
accelerating electrons to multimegavoltage 
energy levels using microwave techniques 
was taken up and developed quite inde- 
pendently, and apparently with little or no 
cross communication, by two quite sepa- 
rate groups—one led by M. Chadarow, œ 
W. W. Hansen, E. L. Ginzton,@ and 
others?^545 at the Microwave and High 
Energy Physics Laboratories at Stanford; 
and the other across the Atlantic at the 
British Telecommunications Research Es- 
tablishment at Malvern and later at the 
Atomic Energy Research Establishment at 
Harwell, by a team headed by D. W. Fry, 
and R. B. R. Shersbie-Harvie.3® 40.42, 94,98, 99, 
104,105,117 This latter group apparently was 
indeed the first to develop after the War a 


practical resonance microwave electron ac- . 


celerator in November, 1946. 'The Stanford 
group was not far behind. 

The usefulness of this new means of 
getting a great amount of megavoltage 
x-ray for medical purposes was quickly 
realized and by 1949 the radiotherapeutic 
research unit of the Medical Research 
Council in Britain at the instance of Con- 
stance Wood, ® L. H. Gray,“ and P. 
Howard-Flanders was collaborating with 
the Ministry of Supply, with the Metro- 
politan Vickers Co., Ltd. and with General 
Electric of Britain for a linear accelerator 
for medical use to be built according to the 
design of Dr. Fry. The first microwave 
linear accelerator for medical use was in- 
stalled at the Radiation Research Center of 
the Medical Research Council at. the 
Hammersmith Hospital in London during 
1952.) It was an 8 million volt machine 
with a fixed tube extending over a movable 
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floor. Therapeutic trials were begun in 
August of 1953.%105164.167 

While linear accelerators of isocentrically 
mounted design by Howard -Flanders œ 
were being installed in a number of can- 
cer centers in Britain," there were no 
such instruments for medical use in the 
United States, although a number had been 
developed ' by the Stanford and M.IT. 
groups for! physical investigation.2* The 
first such proposal was apparently by Dr. 
Henry Kaplan of Stanford, who met with 
Dr. Ginzton in 1952 to discuss the practi- 
cality of building a microwave linear ac- 
celerator for medical use and developed an 
application to the American Cancer Society 
and the United States Public Health Ser- 
vice for support of such a project in that 
year.” 

The first linear -accelerator for medical 
use in the Western Hemisphere was ac- 
cordingly ibuilt at Stanford University in 
1954 and installed in 1955, at the Stan- 
ford Hospital, then in San Francisco, and 
patient treatments were started in January 
of 1956. This machine was unique in that it 
was self-contained; had a sealed-off ac- 
celeration tube; was contained in a flask 
mounted on a flexible hoist supplied by the 
High Voltage Engineering Corp. of Cam- 
bridge, Mass., which is probably why it 
looked like the Van de Graaff generators of - 
that era, and operated at § million volts. It 
was the basis of many reports issued from 
Stanford over the subsequent years and 
continued in service until 1972 when it was 
dismantléd and given to the Smithsonian 
Institute in Washington.55.5.72.7$ 

In no time at all, the prediction that “ 

a means óf generating high i intensity rs 
of energy. 4 to 15 million electrón volts, we 
have no doubt that the linear accelerator is 
the machine of choice"?? rapidly was veri- 
fied and to a degree scarcely less than the 
Cobalt 66 bomb. It quickly caught on and 
by 1968 there were 35 medical linear ac- 
celerators to be counted in the United 
States arid Canada. By 1973, over 250 had 
been installed in the United States 

Until ;something, new comes along— 
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microtrons perhaps—it seems most likely 
that linear accelerators will be the principal 
sources of multimegavolt x-rays, although 


perhaps sharing the stage in the 20-40 


megavolt range with betatrons, especially 
as sources of energetic eléctrons, serious 
work with which is just now beginning. 


THE SYNCHROTRON 


We must now, before the end of our 
saga, take a look at what, up to the present 
date, has been the last of the multimega- 
voltage dévices used for medical radio- 
therapy. This is the synchrotron? which 
in one of its several forms is the present 
love of the nuclear physicist and can be 
made to accelerate electrons in the multi- 
megavoltage range while still retaining ac- 
ceptable, although Just. barely acceptable, 
physical size.59.151 

D. W. Fry® of ike British Nuclear 
Energy Establishment suggested in the 
late. 40s that this principle could be used 


for the generation of x-rays in the 10 to 15 


megavolt range for medical purposes and 
still keep the hardware within manageable 
size. The first such use of the principle 
was in the construction of a 30 MeV ac- 
celerator at the Radiotherapeutic Depart- 
ment of Addenbrookes Hospital in Cam- 
bridge for J. S. Mitchell in 1949.” There 
was a second 30 MeV device installed in 
Britain. The only one installed in the 
United States was a machine secured by 
Dr. Robert Stone—Dr. Stone seems to 
have had a talent for doing things first—at 
the University of California in San Fran- 
cisco in August of 1951. (9 This was a 7o 
million volt machine built by General Elec- 
tric under contract with the Atomic Energy 
Commission, which supplied the funds for 
its operation as a program of clinical in- 
vestigation and which Dr. Gail Adams 
states started clinical operations in July of 
195% and continued until July of 1963 when 
Dr. Stone retired. The use of this device for 
medical purposes was in the nature of a 
clinical trial and formed the basis of several 
reportss by Drs. Stone and Adams in 
1964.231838 
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It is an example of a once only eftort and 
considering that it was a 70 million volt 
device, its size might be considered modest, 
but it was in fact just too unwieldy and 7o 
million volt x-rays are probábly too much; 
it also has passed into history as a medical 
tool. 

And now we have finished our somewhat 
hurried tour into yesteryear. We have had 
a few glimpses of how it was in our begin- 
nings and have met some of the principals 


‘in the action; how to a degree it still is; but 


certainly not how it ever shall be—the 
microtrons and particles are coming. 


Department of Radiation Medicine 
Massachusetts General Hospital 
Boston, Massachusetts 02114 
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INTERSTITIAL THERAPY USING NON-ABSORBABLE 
(Ir* NYLON RIBBON) AND ABSORBABLE (I^ “VICRYL”) 
SUTURING TECHNIQUES* 


By W. P. SCOTT, M.D. 
CHARLOTTE, NORTH CAROLINA 


[EIER UESE irradiation therapy can 
be carried out simply and rapidly with 
the use of nylon ribbon] containing seeds 
of Ir'®, In the past 13 years, I have had 
favorable experience with this method in 
respect to patient tolerance, tissue re- 
sponse, and tumor control. The method is 
versatile and effective, and more rapid and 
simple than afterloading ribbons into 
needles or tubing inserted into the lesion. 
Although the necessity of removing the 
nylon ribbon is a disadvantage, there are 
instances where it is not advisable to per- 
manently leave the implanted seeds, such 
as in ocular lesions. The suturing technique 
is particularly successful in tumors in prob- 
lem sites, for example, in awkward loca- 
tions such as the nasopharynx, in recur- 
rences in heavily irradiated tissue as in the 
head and neck, in areas requiring cautious 
placement, as the anterior vaginal wall, and 
in easily approachable areas, such as lymph 
nodes, which make up the bulk of our cases. 
In situations where a permanent implant 
is preferred or where removal of the suture 
would be difficult or impossible, the choice 
is an absorbable suture containing radio- 
active sources for permanent implantation. 
Earlier, I described?’ a method using J}% 
seeds in an'absorbable spacer made of sur- 
gical gut, and more recently an improved 
technique using I seeds segmentally 
loaded in an absorbable polyglactin (Vi- 
cryl) suturef on an atraumatic needle. 


REMOVABLE IMPLANTS 
Nylon ribbon with Ir!? seeds spaced 
f Ir? Nylon Ribbon: Howard Hospital Supply Corp., Wash- 
ington, D.C. 


1195 “Vicryl” Suture: Lawrence Soft Ray Corp., Mountain 
View, Calif. 


either 0.5 or 1.0 cm. apart and a needle of 
proper curvature and size to accommodate 
the anatomic situation are used, and I use 
small hemoclips rather than the large but- 
tons supplied with a kit to secure the ends 
of the ribbon. 

Surface lesions. Single plane implants 
are easily managed with a simple suturing 
technique. I first sutured Ir? in nylon 
ribbon into a squamous cell carcinoma aris- 
ing in a pterygium in 1962. Figure 14 illus- 
trates the pattern of placement of a ribbon 
ina conjunctival “lesion where the optimal 
spacing!of seeds would be 0.5 cm. apart. 
The Paterson and Parker chart for surface 
applicators, or for plane implants if indi- 
cated, is used to calculate the dosage. Fig- 
ure 1Bjis a localization film of our first 
patient. Even with the ribbon implanted in 
this sensitive structure, it was well tolerated 
by the tissues with satisfactory healing. 

Easily accessible superficial lesions. The 
easiest and most rapid implantations oc- 
cur with continuous suture.technique used 
in an external lesion such as a cervical 
lymph inode. The ribbon can be passed 
through and around the tumor in a matter 
of seconds. If more than 12 seeds in one rib- 
bon are needed, either two ribbons may be 
spliced: ‘with a single hemoclip or the two 
may be stabilized separately, each with 2 
hemoclips. Figure 24 illustrates suturing 
patterns in small and large £umors. This 
outlines schematically a simple effective 
means of covering the tumor volume with 
ribbons which can still be removed without 
undue !difficulty. The Quimby Data for 
Volume Implants are used for calculating 
dosage! for this and the following types of 
permanent implants. Figure 2B is a local- 
ization: film of three Ir! nylon ribbons 


* From the Charlotte Memorial Hospital, Charlotte, North Carolina. 
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sutured in left cervical lymph nodes; the 
ends are secured with hemoclips. 

3. Fairly accessible deep lesions. In this 
method, somewhat similar to the conven- 
tional afterloading parallel needle tech- 
nique, the ribbons are placed parallel to 
one another with the ends uncrossed, unless 
a loop is made. This type of implant lends 
itself to the easiest and quickest removal 
by cutting one hemoclip and retracting the 
suture along with the other hemoclip. Fig- 
ure 34 illustrates a convenient method of 
implantation in a deep but accessible tumor 
volume. Here large curved (1822-2) reten- 
tion needles are first inserted parallel to 
one another 1.0 cm. apart, threaded with 
Ir? nylon ribbon, and quickly pulled 
through. The hemoclip limits the advance 
of the suture at point of entry, and at the 
point of exit it is cut and secured with an- 
other hemoclip unless looped back via an 
inverted needle. Without looping, radiation 
at the ends can be augmented by either ad- 
justing the hemoclip so that the seed is 
flush with the tumor surface or projects a 
little beyond it. The localization film, Fig- 
ure 3B, shows a looped Ir! nylon ribbon 
in a left vulvo-vaginal lesion which re- 
sponded extremely well. 

4. Poorly accessible lesions. One can 
hardly think of a more inaccessible site to 
implant than the nasopharynx, and Figure 
444 depicts an approach to this problem. 
The ribbon is passed via the oropharynx 
into the tumor and out through the nose. 
The ribbon then is pulled forward as far as 
the hemoclip will allow and is secured ex- 
ternally. The ribbon is easily removed via 
the oropharynx by freeing the external end 
and retracting the internal end proximal 
to the hemoclip. In such situations, looping 
is difficult, but if necessary, the radiation 
at the ends can be increased as previously 
described. Figure 4B shows Ir!” nylon rib- 
bons implanted and very well tolerated in 
a recurrent nasopharyngeal squamous cell 
carcinoma. 


* PERMANENT IMPLANTS 
There are many more instances where it 


Interstitial Therapy 





561 





Fic. 1. (4) Schematic drawing showing placement 
in a surface lesion of the conjunctiva of a suture 
containing radioactive sealed sources. (B) Roent- 
gen-ray localization of a single Ir!? nylon ribbon 
implanted within a squamous cell carcinoma of the 
right eye. 
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Fic. 2. (4) Schematic drawing showing a simple 
and effective continuous suture pattern to cover 
small and large tumor volumes with a suture 
(ribbon) containing radioactive sealed sources. 
(B) Roentgen-ray localization showing three Ir!® 
nylon ribbons sutured in a left cervical lymph 
node. The ends are secured with hemoclips. 


is preferable to leave the implanted seeds 
in permanently, as in lesions in the lung. 
I5 seeds loaded in a Vicryl suture on an 
atraumatic needle (Fig. 54) are used. For 
implanting a tumor of 2.5 to 4.0 cm. in 
average dimension, the sutures are each 
loaded with 5 seeds, but for larger tumors 
sutures are loaded with Io to 25 seeds each. 
The technique of choice for a permanent 
implant is the use of one long continuous 
suture made up of the combined active 
lengths of shorter sutures. If there is a pos- 
sibility that the polyglactin absorbable 
suture might be later removed, the ends can 
be tagged with hemoclips rather than tied 
and buried. The I” seeds are generally 
calibrated for 0.5 to 1.0 millicurie and set 
I.O cm. apart in a suture, measured from 


W. P. Scott 
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mid-point to mid-point. Seeds are loaded 
closer together when low in activity or 
when needed to fit certain anatomic situa- 
tions such as very small lesions. Rapid cal- 
culation for the required number of seeds 
in millicuries is easily determined by mul- 
tiplying the average value of the 3 tumor 
diameters by an empiric factor of 5. The 
ease of suturing with a curved needle in and 
around anatomic corners is obvious. Speed 





Fic. 3. (4) Schematic drawing of an interrupted 
suture technique for a volume implant using large 
parallel surgical needles. Alternate needles can be 
inverted in order to loop the ribbons. (B) Roentgen- 
ray localization of Ir! nylon ribbons sutured in a 
left vulvo-vaginal carcinoma. Buttons afe now re- 
placed by hemoclips. 
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and distance offer the best defense in 
handling radioactive sources and com- 
pensate for the time consumed with the 
various afterloading techniques. The ex- 
posure involved in removing radioactive 
sources is, of course, eliminated with the 
permanent implant. Figure 5B shows I!» 





Fic. 4. (4) Schematic drawing of an approach to 
a nasopharyngeal lesion. Ir! nylon ribbons are 
passed via the oropharynx into the tumor and out 
through the nose. Removal is easily accomplished 
by withdrawing the ribbons through the oro- 
pharyn£. (B) Roentgen-ray localization of Ir” ny- 
lon ribbons in a (right) nasopharyngeal tumor. 
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Fic. 5. (4) A sketch of a polyglactin (Vicryl) atrau- 
matic suture loaded with twenty-five I!5 seeds for 
permanent implant. (B) Roentgen-ray localization 
of an I? Vicryl suture in a metastatic vaginal 
adenocarcinoma. 


Vicryl sutures implanted in the left vaginal 
wall for metastatic adenocarcinoma re- 
duced in volume following telecobalt 60 
therapy. 


SUMMARY 


Permanent and removable interstitial 
implantation techniques using absorbable 
and unabsorbable sutures are described. 
Most of these techniques can be performed 
in the clinic easily and quickly with basic 
instruments: needle holder, needle book, 
and hemoclips. Specifically, Ir!? (74.4 day 
half life, 300-610 keV, and 6.0 cm. hvl in 
tissue) nylon ribbon and I5 (60 day half 
life, 27-35 keV, and 2.0 cm. hvl in tissue) 
Vicryl sutures are described. A major ad- 
vantage of the I5 over the Ir! seed (other 
than the fact that it can be permanently 
implanted and needs less radiation protec- 
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tion) is that the patient does not remain REFERENCES 

highly radioactive for as long a period due I. Huazrs, B. S., Luomanen, R. K., Manan, G. D., 
to the extremely low I energy and may and Henscuxe, U. K. Interstitial irradiation of 
be allowed to leave the hospital. Both apical lung cancer. Radiology, 1971, 99, 655- 
nuclides have the advantage of a long shelf 660, ' 
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ANGIOGRAPHY OF RETROPERITONEAL TUMORS* 
A REVIEW 


By B. DAMASCELLI,t R. MUSUMECI, t M. BOTTURI,i R. PETRILLO,} and |. SPAGNOLIf 
i MILAN, ITALY 


HE clinical discussion of retroperi- 

toneal tumors should be confined to 
tumors of mesodermal, neural, lymphatic 
and embryonal origin.! To narrow the defi- 
nition still further, we are excluding 
lymph node metastases from known pri- 
mary tumors and iliac and lumbo-aortic 
lymphidenopathies associated with sys- 
temic lymphopathies. According to this 
justifiably strict definition, primary retro- 
peritoneal tumors are a fairly rare clinical 
finding, and in such cases over-hasty re- 
course to exploratory laparotomy is all too 
frequent. 

The impression gained from the litera- 
ture is that angiographic demonstration of 
a truly primary retroperitoneal tumor, 
when not actually incidental, has emerged 
from retrospective analysis.^** Our aim, 
therefore, is a critical appraisal, with the 
aid of some illustrative examples, of a con- 
secutive series in which angiography was 
used systematically as the diagnostic pro- 
cedure of choice for retroperitoneal tumors. 


ANGIOGRAPHY OF THE RETRO- 
PERITONEAL SPACE 


The retroperitoneal circulation is really 
an anastomotic network into which all 
branches of the abdominal aorta may flow. 
For this reason a vascular study must be 
individualized by preliminary reconnais- 
sance with high quality aortography. For 
this purpose we recommend: percutaneous 
access from “the femoral artery; injection 
above the 12th thoracic vertebra; injection 
rate at least 25-30 ml./sec.; adequate 
quantity of contrast medium; prone po- 
sition in all cases; and a catheter of small 
external diameter. For selective arigiog- 
raphy we would add: a preference for local 
anesthesia; lateral fluoroscopic control; 


*. 


low-strength contrast medium; occlusive 
catheterization for the lumbar and inter- 
costal arteries; and slow automatic injec- 
tion. : 

Intravascular manipulation may be pro- 
longed and the right choice of material is 
essential. Catheters should not be too stiff 
and should be blunt tipped to avoid intimal 
abrasion. Several spare catheters, differing 
in size of curve and flexibility, with or with- 
out side holes, must be at hand. The total 
quantity of contrast medium injected must 
be accurately recorded and the operator 
must be constantly informed. We think 
that it is wise to stop the investigation, re- 
suming if necessary some days later, when 
a patient with good renal function has re- 
ceived 300 ml. of contrast medium. Cathe- 
terization of the lumbar and intercostal 
arteries may be difficult and may be helped 
by lateral fluoroscopic control. For this 
reason it is highly advantageous for the pa- 
tient to be conscious so that he can relate 
his sensations on test perfusion of both 
sides. Simultaneous fluoroscopy in both 
projections is an asset. Contrast medium 
intake and radiation exposure could be 
reduced by intelligent use of a magnetic 
recorder, which gives the operator a chance 
to note transient test injections on small 
vessels. 


MATERIAL AND RESULTS 


Forty-five patients, 20 female and 25 
male, aged between 3 and 65 years, with 
an abdominal mass suspected of being 
retroperitoneal, were investigated consec- 
utively by angiography (Fig. 1, Æ and B; 
and 2, 4 and B). In 7 cases exploratory 
laparotomy with biopsy had already been 
done elsewhere; in these cases angiography 
was expected to determine if the mass was 


* From the National Cancer Institute of Milan,T and the Ospedale Maggiore di Milano,f Milan, Italy. 
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Fic. 1. (4) Hemangiopericytoma of the pelvic inlet. Angiography of the inferior mesenteric artery. This 
artery affords a good blood supply to the tumor except on the right side, Where the poor supply suggests 
the participation of another vessel. (B) Angiography of the right internal iliac artery in the same case. The 
scale and type of the highly malignant blood supply are clearly identified. 





e 


Fic. 2. (4) Retroperitoneal lipoma. Angiography of the right ovarian artery. This vessel is larger than is 
usually seen and its subsequent distribution was held to be neoplastic because of the variations of caliber 
in the finest arterial branches and because the contrast medium filled numerous lacunae at tumor level. 
(B) Lumbar angiography in the same case. The upper limit of the tumor is well defined. 
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operable or to define a possible irradiation 
field. The 5 cases of metastatic tumor in- 
cluded 3 cases of retroperitoneal metastases 
from teratocarcinoma of the testis in which 
the primary tumor was not identified (Fig. 
3), and 2 cases of retroperitoneal lymph 
node metastases from seminoma of an un- 
descended testis. In 1 case angiography 
demonstrated the primary tumor also. 
Table 1 shows the angiographic assess- 
ment verified by the surgical findings. In 12 
cases simple aortography supplied all the 
diagnostic information required. In all cases 
preliminary aortography was completed by 
selective angiography of one or more pre- 
sumed major feeding arteries (Fig. 4). The 
diagnostic value, considering the high cost 
in manpower and resources and the hazards 
of angiography, was assessed strictly. An- 
giography was expected to establish the 
site, extent, nature—benign or malignant 
—and the involvement of neighboring or- 
gans (Fig. 5, 4 and B). The error rate was 





Fic. 3. Retroperitoneal metastases from testicular 
teratocarcinoma. The primary tumor was not 
found. Lumbar angiography correctly identified 
the site and extent of this tumor, which markedly 
deformed the lower pole of the left kidney and the 
ureter. 


Angiography of Retroperitoneal Tumors 





Fic. 4. Retroperitoneal rhabdomyosarcoma on the 
left side. Preliminary abdominal aortography had 
shown that the main blood supply came from the 
inferior mesenteric artery. Note the increased di- 
ameter of the arteries leaving this vessel for the 
retroperitoneal space. 


estimated by adding the false and incon- 
clusive information on any one of the above 
counts when checked against the surgical 
or histologic verdict. Four benign tumors 
were operated on successfully. Macro- 
scopic radical removal was achieved in 11 
malignant tumors. Two neuroblastomas, 2 
liposarcomas and 1 rhabdomyosarcoma 
were partially removed. 

Table 11 shows the relative frequency of 
the classic angiographic features by histio- 
type. The second part of the Table gives 
the frequency with which the various arter- 
ies acted as chief feeding artery to the retro- 
peritoneal tumor. No noteworthy complica- 
tion followed intravascular manipulation 
in the cases of this study and the reproduci- 
bility of selective catheterization was 100 
per cent because every case presented with 
more than one arterial pedicle suitable for 
angiographic investigation. 


DISCUSSION AND CONCLUSIONS 


Retroperitoneal tumors, nearly always 
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ANGIOGRAPHIC ASSESSMENT OF 45 HISTOLOGICALLY PROVED RETROPERITONEAL TUMORS 











malignant, are insidious in onset, are diffi- 
cult to approach surgically, tend to recur, 
and respond poorly to radiation therapy 
and chemotherapy. In these circumstances 
the chances of cure at first attempt depend 
on accurate preliminary diagnosis, usually 
roentgenologic or by laparoscopy with 
biopsy. Of the usual roentgenologic pro- 
cedures (urography, retropneumoperitone- 
ography, lymphography, inferior cavog- 
raphy and angiography), only angiography 
ranks as a direct method for diagnosing the 
site and nature of an abdominal space- 
occupying lesion. The results of systematic 
angiography in 45 primary retroperitoneal 
tumors are as follows. 

In 73 per cent of cases abdominal aortog- 
raphy had to be supplemented by selective 
angiography to reach the reasonable level 
of confidence in the diagnosis, which is pos- 
sible only by demonstration of the feeding 
arteries of the tumor (Fig. 6). Nearly all 


Adequately Visualized by|Status of Angiographic Findings 


° No. Error 
Histological Diagnosis of Additional (Per 
' Cases pre Seat Correct es ae rem cent) 
Angiography 
, Metastatic Neoplasm 5 ++ +++ | TB 
Chondrosarcoma I + + 
Adenocarcinoma I + + 
Hemangiopericytoma I + + 
Malignant Histiocytoma 1 + + 
Mesothelioma I + + 
Malignant Lymphoma 4 + +++ ++ ++ 
Undifferentiated Sarcoma 2 ++ ++ 
Lipoma I + + 
Liposarcoma P 6 | ++ T4 | +++ + 
Leiomyosarcoma 5 T spp Tub + 
Fibrosarcoma 6 + ie ai as a to + 
Rhabdomyosarcoma 2 ++ ++ 
Malignant Teratoma I + : + 
Hamartoma I + + 
Paraganglioma 2 ++ ++ 
Extra-adrenal Neuroblastoma 3 ++ + ++ + 
Ganglioneuroblastoma I + + 
Ganglioneuroma I + + 
Total 45 12 33 36 4 5 20 


the tumors were large masses with multiple 
afferent vessels, some of which were com- 
pressed. A globally increased blood supply 
was observed in tumors “balling” towards 
the abdomen, and this was less so in tumors 
developing mainly in the vertebral grooves. 
This difference explains why the arteries 
were significantly enlarged in only half the 
cases, mostly in tumors supplied by the 
large arteries of the digestive tract and the 
renal arteries. In many of these patients the 
diagnosis of site was made by filling the 
lumbar arteries, of borderlinesnormal cali- 
ber, in the preliminary aortography. 

A pathologic distribution of the lumbar 
arteries was by far the most frequent find- 
ing (48 per cent of cases) and catheteriza- 
tion of these vessels, as other workers have 
found,**" seems to constitute an important 
stage in establishing the retroperitoneal site 
of an abdominal mass. E 

The wide variety of cell type made it im- 
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Fic. 5. (4) Retroperitoneal mesothelioma. A gigantic tumor occupies the right half of the abdomen and its 
blood supply is clearly demonstrated by the opacification of the upper mesenteric artery. (B) Celiac an- 
giography shows invasion ofthe liver. 


possible to correlate specific angiographic 
patterns with tumor types. As happens 
with soft tissue tumors of the limbs, all the 
roentgenologic characteristics of malig- 
nancy may be found in benign tumors and 
vice versa. The 20 per cent failure rate was 
due, in 4 cases, to mistaking the nature, 
benign or malignant, of the mass and in 5 


cases to inconclusive information on the 
real extent of the tumor, which at opera- 
tion was found to be infiltrating vital or- 
gans. The greatest difficulties in the roent- 
genologic diagnosis arose in poorly vascu- 
larized malignant lymphomas and in neural 
tumors. Of the latter, 1 extra-adrenal neu- 
roblastoma was identified only indirectly 
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ROENTGENOGRAPHIC SIGNS FOUND ON ANGIOGRAPHY OF 45 RETROPERITONEAL MASSES 



































Di No. of |Enlarged| Tumor Tumor 
paca Cases | Vessels Vessels Stain 

Metastatic Neoplasm 5 ++] +4++++ | eR RR 
Chondrosarcoma 1 + + 
Adenocarcinoma 1 4 + + 
Hemiangiopericytoma I + + + 
Malignant Histiocytoma I + T T 
Mesothelioma I ux + + 
Malignant Lymphoma 4 + ++ ++ 
Undifferentiated Sarcoifia 2 + ++ ++ 
Lipoma I + + + 
Liposarcoma 6 +++ | t+++4+ BEBE 
Leiomyosarcoma $ ++ +444 TAA 
Fibrosarcoma 6 +) +4+4+4++ | +4+4+4+4+ 
Rhabdomyosarcoma 2 pe ++ ++ 
Malignant Teratoma I + + 
Hamartoma I + + 
Paraganglioma 2 ++ ++ 
Extra-adrenal Neuro- 

blastoma 3 ++ EF FF 
Ganglioneuroblastoma I + + 
Ganglioneuroma I + + 
Total . 45 24 34 39 
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Fic. 6. Retroperitoneal fibrosarcoma. Angiography 
of an intercostal artery, catheterized on the evi- 
dence of the preliminary aortography, shows the 
malignant blood supply above the left hip. 


by extrinsic changes in the vessels. 

These failures do not affect our final 
verdict on retroperitoneal angiography, 
which is definitely favorable. Although in 
a few cases the information was incomplete 
or inconclusive, in no case did retroperito- 
neal angiography prove to be useless or ill- 
advised. In fact, direct visualization of the 
tumor or good topographic information, 
especially on connections with vital organs, 
such as kidneys and liver, was definitely 
illuminating for the surgeon and improved 
the general surgical management. The 
opacification of a retroperitoneal tumor 
proved to be an excellent guide for biopsy 
and irradiation, and can be recommended 
as a method for following up recurrences or 
therapeutic failures. 


SUMMARY 


Abdominal aortography and selective 
angiography of the branches, large and 
small, of the abdominal aorta were used 
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systematically to establish the diagnosis 
in 45 consecutive cases of primary retro- 
peritoneal tumor. No angiographic features 
peculiar to tumor types were elicited, prob- 
ably because of the great variety of histo- 
logic material encountered. Angiography, 
nonetheless, proved most helpful for the 
surgical approach, whether radical removal 
or an exploratory operation with biopsy 
was contemplated. In 80 per cent of cases 
the tumor margins were demarcated, the 
details of the blood supply defined, and the 
nature, benign or malignant, correctly 
diagnosed. 


Bruno Damascelli, M.D. 
Department of Radiology 
National Cancer Institute of Milan 
Via Venezian, I 

20133 Milano, Italy 
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RADIONUCLIDE BONE IMAGES IN HYPERTROPHIC 
PULMONARY OSTEOARTHROPATHY* 


By DANIEL W. TERRY, Jr., M.D., ALI T. ISITMAN, M.D., and RICHARD A. HOLMES, M.D. 
MILWAUKEE, WISCONSIN 


MPORTANT advances have been made 

in radionuclide bone imaging since the 
introduction of technetium 99m polyphos- 
phate in 19717 and the subsequent develop- 
ment of diphosphonate and pyrophosphate 
radiopharmaceuticals.*5 High quality bone 
images obtained with these agents have 
allowed earlier diagnosis and localization 
of a wider range of bone abnormalities than 
observed with conventional roentgenog- 
raphy. Primary and metastatic neoplasia, 
inflammatory disease, metabolic abnormal- 
ities, and periosteal disorders may fre- 
quently be detected on the radionuclide 
bone image long before they become appar- 
ent roentgenographically. Even if such ab- 
normalities are noted on roentgenographic 
images, the extent of bone involvement can 
be more easily established and followed 
with bone imaging. 

Periosteal new bone formation which 
occurs in association with various pulmo- 
nary and non-pulmonary diseases has been 
extensively documented in the medical and 
radiologic literature.!9::5 Recently, case 
reports have appeared demonstrating the 
scintigraphic appearance of hypertrophic 
osteoarthropathy associated with pulmo- 
nary malignancy (the Marie-Bamberger 
syndrome or hypertrophic pulmonary os- 
teoarthropathy). These reports have em- 
phasized the difficulty in differentiating 
metastatic bone disease from periosteal 
proliferation.?*4 

A recent case of epidermoid lung car- 
cinoma with hypertrophic pulmonary os- 
teoarthropathy (HPO) illustrates the scin- 
tigraphic findings in this disease and sug- 
gests a specificity of the radionuclide bone 
image in HPO. 


REPORT OF A CÁSE 


A 61 year old white male, a chronic smoker, 
was admitted to the hospital complaining of 
pleuritic left chest pain, hoarseness, and weight 
loss of 5 months’ duration. Physical examina- 
tion revealed paralysis of the left vocal cord, 
dullness and decreased breath sounds in the left 
upper thorax, painful non-pitting ankle edema, 
and digital clubbing of all extremities. Cardiac 
status was normal with no clinically evident 
deep venous disease. Routine laboratory ex- 
aminations were normal except for the serum 
alkaline phosphatase which was at the upper 
limit of normal. Total atelectasis of the upper 
lobe of the left lung was seen on initial chest 
roentgenograms; tomography demonstrated a 
mass obstructing the left upper lobe bronchus. 
Cytologic sputum examination demonstrated 
epidermoid carcinoma which was confirmed by 
bronchoscopic biopsy. 

Whole body skeletal imaging with techne- 
tium 99m diphosphonate was used to localize 
skeletal metastases. No metastatic foci were 
seen but intense uptake of radionuclide was 
noted superficially along the distal shafts and 
metaphyses of both right and left femurs, tibias 
and fibulas (Fig. 1, 4 and B). The pattern of 
uptake produced a "double stripe sign." The 
double stripe is due to circumferential increased 
uptake by the cortical bone as viewed tangen- 
tially in the bone images (Fig. 2, 4—-D). Less 
discrete increased uptake was noted at both 
mid feet, distal forearms, and wrists (Fig. 1, 7 
and B; and 2, 4-D). Corresponding roentgeno- 
grams revealed periosteal new bone formation 
of the type associated with pulmonary disease 
at the positive bone image sites (Fig. 3, £ and 
B). No roentgenographic changes were seen in 
the proximal extremities or in the phalanges. 
Because the patient's poor cardiopulmonary 
status precluded surgery, treatment with radia- 
tion therapy was elected. A total of 4,000 r was 
administered to the left lung over a 3 week 


* From the Department of Radiology, Division of Nuclear Medicine, The Medical College of Wisconsin, Milwaukee County Medical 


Complex, Milwaukee, Wisconsin. 


571 


572 





A ANT 


D. W. Terry, Jr., A. T. Isitman and R. A. Holmes 


24:51:86 


AUGUST, 1975 





Fic. 1. (4) Anterior and (B) posterior bone images with Tc™ diphosphonate. Especially on the anterior 
view, intense symmetric circumferential uptake of radionuclide is seen localized to the periosteum of the 
distal femurs and tibias (“double stripe sign"). Less discrete increased uptake is noted in the forearms, 
wrists, hands, ankles and feet. Increased uptake at the right elbow is caused by infiltration at the injection 


site. 


period. Symptomatically, the patient improved 
and his left upper lobe re-expanded. He was dis- 
charged to a nursing home but died there 3 
months later, before bone imaging and skeletal 
roentgenography could be repeated. 


DISCUSSION 
More than 8 decades have passed since 
Marie and Bamberger described hyper- 


trophic pulmonary osteoarthropathy. A 
bewildering array of pulmonary and non- 


pulmonary diseases has been described as 
associated with periosteal proliferation in 
the long bones. Fischer e al.” in 1964 re- 
viewed and listed many of these diseases. 
Since then several additional etiologies 
have been described.?:5 They encompass a 
wide variety of benign and malignant le- 
sions in a number of organ systems. Dis- 
orders that have been associated with 
hypertrophic osteoarthropathy include: 
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Fic. 2. Selected gamma camera images from Figure 1. (4 and B) Increased uptake in the distal radius, 
carpals, and metacarpals is demonstrated. The phalanges are normal. (C and D) Circumferential uptake 
localized to the distal femoral and tibial periosteum ("double stripe sign") is shown. 





Fic. *. (4 and B) Reactive periosteal new bone deposition is present roentgenographically at the 
areas depicted in the diphosphonate bone image (arrows). 
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I. Primary Hypertrophic Osteoarthro- 
pathy 
a. Pachydermoperiostosis 
b. Thyroid acropachy 
II. Secondary Hypertrophic Osteoarthro- 
pathy 
a. Benign pulmonary diseases 
Asthma 
Cystic fibrosis 
Bronchiectasis 
Pulmonary abscess 
Pulmonary cyst ` 
Sarcoidosis 
b. Malignant pulmonary disease 
Adenoma 
Epidermoid carcinoma 
Pleural mesothelioma 
c. Mediastinal diseases 
Mediastinal reticulosis 
Hodgkin's disease 
Tumors of thyroid and thymus 
d. Cardiovascular diseases 
Cyanotic congenital heart disease 
Bacterial endocarditis 
Infected abdominal aortic prosthesis 
e. Gastrointestinal diseases. 
Tumors of esophagus, stomach, and 
liver 
Regional enteritis 
Ulcerative colitis 
Congenital biliary atresia 
Portal cirrhosis 


Distinction should be made between 
digital clubbing and true hypertrophic 
osteoarthropathy. Clubbing or acropachy 
is characterized by rounded thickening of 
the distal phalangeal soft tissues resulting 
in loss of the normal nail-phalanx angle, 
without periostosis.’ Hypertrophic pulmo- 
nary osteoarthropathy, on the other hand, 
is characterized histologically by an osteo- 
periosteal deposit composed of trabecular 
primitive bone which in its early phase is 
distinctly demarcated from the underlying 
cortex. With time the deepest part of the 
deposit undergoes reconstruction and 
merges with the cortex. The process is 
usually symmetrical in distribution and 
confined to the diaphysis of tubular bones, 
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tapering toward the metaphysis.? The 
proximal and middle phalanges are rarely 
involved and the terminal phalanges are 
never involved in spite of the soft tissue 
“clubbing” which is usually present. The 
connection between the periosteal new 
bone formation and the many pulmonary 


‘and non-pulmonary diseases associated 


with it remains obscure. It seems certain, 
however, that the periosteal reaction does 
not represent metastasis in the cases of 
neoplastic disease. Most frequently, osseous 
metastasis is seen on bone images as asym- 
metrical deposits of radionuclide in the 
medullary canal. The deposits are almost 
always symmetric, circumferential and 
confined to the periosteum in HPO (Fig. 
4, 4 and B). 

The Marie-Bamberger syndrome is per- 
haps the best knewn and clinically most 
significant form of hypertrophic osteo- 
arthropathy. Pain and swelling at the distal 
ends of the involved bones are the com- 
monest symptoms, although the degree of 
debility parallels the severity of the under- 
lying disease. The onset of symptoms may 
be gradual with negative early roentgeno- 
graphic findings. The “double stripe sign” 
seen with bone imaging might be the earli- 
est objective indicator of active periosteal 
deposition. 

The mechanism for localization of tech- 
netium 99m diphosphonate in areas of 
periosteal new bone formation remains con- 
troversial. The currently accepted hy- 
pothesis suggests a process of chemisorption 
of the radiopharmaceutical onto the hy- 
droxyapatite crystal of cortical bone. More 
recent experimental evidence suggests that 
the process may actually involve complex- 
ing of the labeled diphosplionate to re- 
ceptors such as the enzyme alkaline phos- 
phatase.!? Areas of active bone metabolism 
showing increased osteoblastic activity 
have locally increased blood flow and in- 
creased alkaline phosphatase activity. Re- 
ceptor complexing of the labeled diphos- 
phonate could therefore explain its selective 
periosteal deposition in hypertrephic os- 
teoarthropathy. 
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Hypertrophic Pulmonary Osteoarthropathy 


Ux 
N 
Ux 





Fic. 4. (4) A woman with breast carcinoma demonstrates the asymmetric medullary uptake of metastasis 
to the right tibia. (B) Our patient demonstrates the distinct symmetric, circumferential uptake of HPO 
with normal medullary concentration of radionuclide. 


In a patient such as ours, the accurate 
diagnosis of HPO and its differentiation 
from bone metastasis are essential, since the 
choice of therapy rests on this distinction. 
Resolution of the osteoarthropathy was 
anticipated in our patient, as tumor con- 
trol was achieved with radiation therapy*5; 
unfortunately we were unable to repeat the 


bone image when his lung cancer showed 
the greatest roentgenographic improve- 
ment. 

Many questions about the pathogenesis 
of hypertrophic pulmonary osteoarthro- 
pathy are as yet unanswered. What stimu- 
lates periosteal proliferation in lung cancer? 
Is the stimulus removed with therapeutic 
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control of the neoplasm? If it is, how long | 


after control is established will the cessa- 
tion of appositional bone deposition be 
expected to convert the labeled diphos- 
phonate bone image to normal? Conversely, 
if hypertrophic osteoarthropathy is present 
in lung cancer, can its “disappearance” be 
considered indicative of cure of the primary 
disease, or at least a prognostic improve- 
ment? 

If answers to some or all of these ques- 
tions are to be obtained, evaluation must 
include images, roentgenograms, and his- 
tologic correlations following the institu- 
tion of therapy. 


SUMMARY 


Hypertrophic Pulmonary Osteoarthro- 
pathy (HPO) can be differentiated from 
osseous metastasis on conventional bone 
images using technetium 99m radiophar- 
maceuticals, Periosteal new bone formation 
appears as symmetric circumferential de- 
position of radionuclide in the diaphyseal 
cortex of tubular bones. In contrast, asym- 
metrical deposits in the medullary canal 
are indicative of metastatic disease. The 
etiologies of hypertrophic osteoarthropathy 
are discussed. 


Richard A. Holmes, M.D. - 
Department of Radiology 

Division of Nuclear Medicine 

The Medical College of Wisconsin 
Milwaukee County Medical Complex 
8700 West Wisconsin Avenue 
Milwaukee, Wisconsin 53226 
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LOCALIZATION OF Tc?" POLYPHOSPHATE IN 
SOFT TISSUE MALIGNANCIES* 


By LAWRENCE S. RICHMAN, M.D., LEWIS W. GUMERMAN, M.D., 
. GEOFFREY LEVINE, M.S., GEORGE P. SARTIANO, M.D., and 
SALLIE S. BOGGS, M.D. 

PITTSBURGH, PENNSYLVANIA 


GEVERAL phosphate compounds la- 

beled with Tc? have gained accep- 
tance as agents forimaging the skeletal sys- 
tem, 15.6,10,20,27,32,33,34 Recently, there have 
been several reports by i investigators noting 
uptake in normal breast,*?? carcinomatous 
breast,?5? and in soft tissue neoplasms.” We 
have observed radiopharmaceutical local- 
ization in patients with squamous cell car- 
cinoma of the lung, adenocarcinoma of the 
breast, and in several different types of 
lymphoma. These observations have led us 
to begin a study of the distribution of Tc?» 
polyphosphate in the P1798 lymphoma in 
mice in order to determine the mechanism 
of localization of this radiopharmaceutical 
in nonosseous neoplastic tissues. 


MATERIAL AND METHOD 
CLINICAL STUDY 


Ten to 15 mCi of Tc®™ stannous poly- 
phosphate] was intravenously injected into 
patients referred to the nuclear medicine 
division for a bone scan. Anterior and pos- 
terior views were obtained 3 hours post in- 
jection with the Raytheon Dual probe 
rectilinear scanner.Í Approximately 500 
bone scannings performed during the past 
18 months were analyzed for the presence 
of radiopharmaceutical localization in soft 
tissue neoplasms. 


e ANIMAL STUDY 


BALB/C mice were transplanted with 
to’ cells each of the P1798 solid lymphoma. 
We tested the null hypothesis that there 
would be no difference between the tumor 


+ New England Nuclear Corporation Lots 4001-4009. 
1 Model 625. 


localization of Tc®™ pertechnetate and 
Tc*9» polyphosphate. This was done to de- 
termine whether the localization of Tc%™ 
polyphosphate, should it occur, was due to 
specific concentration or a nonspecific effect. 


RESULTS 
CLINICAL STUDY 


Case 1. R.B. A 52 year old male had a 6 week 
history of a right submandibular mass. On 
physical examination there was a firm, slightly 
tender mass in the right submandibular area 
measuring 4X 4 cm. A bone scan demonstrated 
a clearly defined area of abnormal uptake 
(Fig. 1). The biopsy of the mass showed reticu- 
lum cell sarcoma. 


Case n. D.M. A 6r year old female had a 
poorly differentiated carcinoma of the left 
breast. On physical examination there was a 
firm right submandibular lymph node measur- 
ing 2 cm. in diameter. A bone scan demon- 
strated a small area of increasing radioactivity 
in the right submandibular region correspond- 
ing to the palpablelymph node (Fig. 2). 


Case 111. J.C. A 65 year old male had nodular 
lymphocytic lymphosarcoma. Physical exami- 
nation revealed generalized lymphadenopathy. 
His chest roentgenogram showed a large right 
hilar mass and an anterior mediastinal mass. A 
bone scan demonstrated uptake in a paramedian. 
location corresponding to the mediastinal mass 


(Fig. 3). 


Case 1v. J.H. A 64 year old male with squa- 
mous cell carcinoma of the lung. A bone scan 
demonstrated concentration of activity in the 
right parasternal region corresponding in loca- 
tion to the patient’s primary lesion as seen on 
the accompanying chest roentgenogram (Fig. 4). 


* Presented at the Seventy-fifth. Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 24- 


27,1974. * 
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Fic. 1. Uptake in the right submandibular area 
(arrow). Biopsy of the mass showed reticulum cell 
sarcoma. 


Case v. G.T. A 56 year old female was seen 7 
years after a left mastectomy for moderately 
well differentiated adenocarcinoma. She pre- 
sented with a 3 month history of a right axillary 
mass which proved to be metastatic adenocarci- 
noma. A 5X3 cm. firm, slightly tender mass was 
palpable in the right axilla. A bone scan re- 
vealed an area of uptake in the right axilla 
(Fig. 5). 


ANIMAL STUDY 


The uptake of both Tc®™ as the per- 
technetate (controls) and as the polyphos- 
phate appears to be time dependent (Fig. 
6). When the tumor to muscle ratios of the 
means were tested for the control and test 
animal at each time interval, no significant 
difference was observed (t=0.05) except at 
the 651—743 hour post injection interval$ 
(Table 1); this, we suspect, was due to the 
small number of animals. In fact, no signifi- 

§ A subsequent experiment with 3 additional animals for each 


radiopharmaceutical indicates no significant difference (t= 0.05) 
in the tumor to muscle ratios at 7 hours. 


Richman, Gumerman, Levine, Sartiano and Boggs 


AUGUST, 1975 
cant difference was observed at t=0.025. 
Bone to muscle uptake ratios between the 
control and test animals were clearly sig- 
nificant at each time interval. 


DISCUSSION 


There has been a constant striving to 
develop a tumor-seeking radiopharma- 
ceutical. The use of such an agent would 
enable the noninvasive assessment of both 
the distant metastatic spread and the local 
extent of neoplasia. Such a radiopharma- 
ceutical would act in a fashion comple- 
mentary to conventional roentgenographic 
methods. 

Strontium 87m has been recommended as 
a tumor-seeking radiopharmaceutical by 
several authors.^*?75?? The oncostatic 
drug bleomycin labeled with Tc?9»?? or In- 
dium 111 has been used, as has Tc??m 
tetracycline.!.15.19 

Gallium 67 citrate was initially thought 
to be a tumor localizing agent.1*175 Tt has 
favorable characteristics such as availabil- 





Fic. 2. Anterior scan. Uptake in the right subman- 
dibular area (arrow). The patient had adenocarci- 
noma of the breast. 
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ity in a carrier-free state and moderate 
gamma ray energies of 184 and 296 KeV. 
However, it became apparent that it is not 
tumor specific; it localizes in inflammatory 
and in infarcted tissues.!192,2525 The fact 
that gallium 67 localizes in non-neoplastic 
tissues suggests a nonspecific mechanism 
for the tumor uptake. 

The Tc*?» phosphates have been used as 
bone scanning agents. We have noted up- 
take in soft tissue neoplasms as well. While 
the exact pharmacologic mechanism of this 
uptake is unknown, several possibilities 
have been suggested: (1) It may involve 
bonding to hydroxyapatite crystals. Mito- 
chondria with hydroxyapatite crystals are 
present in some necrotic tissues,!:!2:3! and 
phosphate moieties may become chemically 
bonded to these crystals. This is the basis 
upon which Tc%™ pyrophosphate has been 
thought to localize in recently infarcted 
myocardium.? (2) It may be related to re- 
gional differences in local blood flow. (3) It 
may be due to a localized decrease in pH in 
the tumor. The lower pH is thought to be 
the result of increased anaerobic glycolysis 
with resultant lactic acid production.2955 
This change in pH may act in one of two 
ways to lead to radioisotope concentration. 
There may be increased tumor tissue affin- 
ity for the Tc**» polyphosphate. There may 


Localization of Tc**» Polyphosphate 
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Fic. 3. (4) Anterior scan. (B) Posterior scan. (C) 
Roentgenogram of chest. Uptake in a paramedian 
location (arrow in 4) corresponding to the medi- 
astinal mass seen on chest roentgenogram (C). 





L4 


Fic. 4. (4 and B) Uptake in the parasternal area (arrow) corresponding to the patient’s primary lesion as 
seen on the accompanying chest roentgenogram. The patient had squamous cell carcinoma of the lung. 
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Fic. 5. (4) Anterior scan. (B) Posterior scan. Uptake in the right axilla (arrow in £) in a patient 
with metastatic adenocarcinoma of the breast. 


be a release of reduced Tc from the 
labeled polyphosphate at the lower pH with 
resultant enhanced binding of free, reduced 
Tc??» by the tumor. We are currently in- 
vestigating this latter possibility by con- 
ducting a similar experiment using reduced 
Tc?™ as an additional control. 

Our data so far do not provide a clear 
explanation of the localization of Tc?9» 
polyphosphate in soft tissue tumors. The 
results tend to suggest that there is a non- 
specific mechanism for this localization. We 
suspect that this property is shared by 


those radiopharmaceuticals that have been 
observed to localize in soft tissue tumors. 
We plan to see if this nonspecificity exists 
with other tumor types. We Will also com- 
pare the soft tissue tumor to muscle ratios 
obtained with the labeled polyphosphate to 
that exhibited by the other soft tissue tu- 
mor localizing drugs. 


Lawrence S. Richman, M.D. 

Department of Radiology 

Presbyterian University Hospital 

230 Lothrop Street . 
Pittsburgh, Pennsylvania 15213 
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Tase I 
Time Sacrificed Tumor: Muscle Ratio 
Post Injection — ———— * t-test 0,05 
(hours) 'Tc-99m Pertechnetate Tc-g9m Polyphosphate . 
1$- 23 0.84:- 0.44 (5) 0.74+0.37 (7) Not significant 
3- 3i 1.75::0.53 (5) 2.01X0.61 (5) Not significant 
6i- ji 2.05+0.47 (2) 1.06+0.36 (3) Not significant (0.025) 
Significant (0.05) 
161-171 3.33:k 0.51 (3) 3.43::0.87 (3) Not significant 


Tc-99m Polyphosphate 


Muscle Ratio 


Tumor : 





4.0 Tc-99m Pertechnetate 


: Muscle Ratio 


Tumor 





Time Post Injection (Hours) 


Fic. 6. Uptake of the pertechnetate 
and polyphosphate. 
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BRAIN SCAN IN CEREBROVASCULAR 
"MOYAMOYA" DISEASE* 


By HIROFUMI MORI, M.D.,$ TOSHIO MAEDA, M.D., YUTAKA SUZUKI, M.D., 
KINICHI HISADA, M.D., MASARU INOUE, M.D.,{ and SATORU KADOYA, M.D.$ 


KANAZAWA, JAPAN 


EREBROVASCULAR ‘“Moyamoya” 
disease is characterized by peculiar an- 
giographic features which consist of an ab- 
normal net-like blood vessel pattern in the 
base of the brain associated with narrowing 
or occlusion of both internal carotid arteries 
at the level of the siphon.* This disease has 
been described under many different names 
such as "spontaneous occlusion of the circle 
of Willis,’ “multiple progressive intra- 
cranial arterial occlusion,"? “Nishimoto- 
Takeuchi-Kudo disease,”!® etc. Although 
the Japanese author Kudo considered this 
disease limited to the Japanese race, simi- 
lar angiographic findings have been re- 
ported in countries other than Japan.?*7.9.10 
To our knowledge, there are very few re- 
ports of radioisotopic studies in this dis- 
ease.‘ It is a generally held belief that this 
disease shows a normal brain scan. The 
purpose of this paper is to report 2 cases 
which presented abnormal brain scans and 
to discuss the significance of radioisotopic 
studies. 


REPORT OF CASES 


Case 1. The patient was a 19 month old Japa- 
nese girl admitted because of left-sided hemi- 
plegia and facial palsy. Ten days prior to ad- 
mission, she had an episode of right-sided con- 
vulsions which lasted about 15 minutes fol- 
lowed by hemiplegia of 12 hours' duration. On 
admission she was suffering from measles, but 
the rash and Koplik's spots disappeared after 1 
week. The lumbar puncture and other routine 
laboratory studies were normal. The electroen- 
cephalogram showed 6-wave pattern usual in a 
sleeping record. 

Dynamic and static brain scannings with 
Tc?*^O;7 were performed about 20 days after 
the first symptoms using a Picker Dyna Camera 


2 C. The dynamic study, which was obtained in 
anterior view, showed decreased perfusion in 
the right hemisphere during the arterial to 
capillary phase and retention of activity in the 
venous phase, particularly about the lower por- 
tion of the right hemisphere (Fig. 1). The static 
scans were obtained at 2 hours, and showed ab- 
normal radioactivity in the right parietal, the 
right temporal, and the left parasagittal areas 
of the frontal region (Fig. 2). 

On right cerebral angiography, narrowing was 
demonstrated at the carotid bifurcation and in 
the middle cerebral artery, accompanied by a 
fine hazy vascular pattern. The anterior cere- 
bral artery was not opacified, suggesting com- 
plete occlusion. On left cerebral angiography 
there were a stenosis at the origin of the an- 
terior cerebral artery and a mild dilatation of 
the middle cerebral artery as well as the poste- 
rior cerebral artery. The latter showed collateral 
circulation with external occipital arteries 
(Fig. 3). 

The second scanning was performed about 40 
days after the first symptoms. The dynamic 
study showed almost the same pattern as the 
first study, but the static brain scans returned 
to normal. 


Case 11. The patient was a 16 year old girl. 
She had her first attack of unconsciousness 16 
months before admission and recovered from 
the unconsciousness in a week, but right-sided 
facial palsy and mild hemiplegia remained for 
several weeks. These symptoms disappeared 
gradually and she was well until 18 days before 
this admission, when she had a second episode 
of speech disturbance, right-sided hemiplegia 
and facial palsy. She was placed on conservative 
therapy, but there was no improvement. She 
was, therefore, referred to Kanazawa Univer- 
sity Hospitals for further examination. Her 
family history was unremarkable. She had had 
measles in early childhood and tonsillectomy at 
age 12. 


* From the Department of Nuclear Medicine, Department of Pediatrics, and Department of Neurosurgery,§ School of Medicine, 


Kanazawa University, Kanazawa, Japan. 
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On this admission lumbar puncture and other 
routine laboratory studies were normal. The 
electroencephalogram showed an asymmetrical 
slow-wave pattern generally. 

On cerebral angiography both carotid ar- 
teries were occluded at their bifurcations and 
there was the characteristic net-like vasculature 
of 'Moyamoya" disease extending even into 
the ophthalmic artery (Fig. 4). In this case, the 
same hazy appearance was also seen in the 
vertebral angiogram, particularly in the poste- 
rior choroidal and dorsal callosal arteries. 

Four weeks after her second attack, a brain 
scan was obtained with 6 millicuries of indium- 
113m DTPA ascorbic acid using a dual probe 
isosensitive scanner. This showed abnormal 
crescentic radioactivity in the left perivascular 
rim on an anteroposterior view, and inverted 
triangular radioactivity in the frontal region on 
the lateral view (Fig. 5). 


DISCUSSION 


It has been said that most cases of cere- 


Fic. 1. Dynamic study of Case 1. 





(i) Early scans show decreased radioactivity in the right hemi- 
sphere (4, B) and following scans show prolonged circulation in 
the same side, especially about the lower portion (C-F). 

(ii) The time activity curves obtained from lower half of each 
cerebral hemisphere show a delayed peak in the right side (G). 
(Each dot means 0.4 second. Top is right, middle is left, and 
bottom is superimposed). 


bral ‘““Moyamoya” disease show a normal 
brain scan. Hilal e? a/.‘ reported the first case 
in which the brain scan using RISA 
showed a bilateral radioactive uptake in 
the basal ganglia and the uptake decreased 
during a 48 hour observation. On the 
other hand, the site of abnormal uptake 
in each of our 2 cases did not correspond 
to the basal ganglia but was seen at the 
periphery. The brain scan in Case 1 revealed 
abnormal tracer retention in the distribu- 
tion of the right anterior, right middle, and 
left anterior cerebral arteries; and in Case 
11 it showed an abnormal uptake in the zone 
between the distribution of the left anterior 
and middle cerebral arteries. In Case 1, a 
second study about 6 weeks later showed 
return to normal. These spatial and tem- 
poral scan patterns are typical of infarction. 

Because of very few postmortem exam- 
inations, little is known about the-etiology 
and pathogenesis of ““Moyamoya”’ disease. 
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Fic. 2. Static brain scan of Case 1. The brain scan obtained about 20 days after the initial symptom shows 
abnormal areas of increased activity in the right parietal, the right temporal and the left frontal region 
(4-C). The second scan done at 40 days after the initial symptom shows no abnormality (D-F). 


However, on the basis of the autopsies of 
7 patients, Hosoda? suggested that mural 
thrombi could take at least a part in the 
progress of this disease. Although we have 
no anatomic verification of the patho- 
logic process in any of our patients, this 
hypothesis would conveniently explain the 
mechanism of the abnormal brain scan. It 
would also explain the abnormal uptake in 
the distribution of the left anterior cerebral 
artery in Case 1—for a shower of emboli re- 
sulting from mural thrombi could easily 
reach the opposite anterior cerebral artery 
distribution if the anterior communicating 
artery was patent—a phenomenon well 
known to arteriographers. Although the 


previous paper indicates that patients 
with transient ischemic attack (TIA) have 
positive brain scans, the findings of abnor- 
mality by brain scan is extremely low (3 
per cent) and each of our 2 cases was not 
thought to have TIA from a clinical stand- 
point. 

In our hospital, brain scans have been 
performed in each of the 6 patients with 
this disease and were found to give negative 
results except for the 2 cases reported in 
this paper. All 4 cases with negative brain 
scans were adults whose scans were ob- 
tained between 2 and 5 weeks after the at- 
tacks of subarachnoid hemorrhage. The low 
incidence of positive scans among adults 





Fic. 3. Cerebral angiogram of Case 1. Bilateral anteroposterior and lateral views are presented in 4-D. On the 
right side, a stenosis of carotid bifurcation as well as middle cerebral artery, accompanied with fine hazy 
vascular pattern. There is no opacification of anterior cerebral artery. On left side, a stenosis dt anterior 
cerebral artery together with a mild dilatation of both middle and posterior cerebral artery are noted: 
also note collateral circulation with occipital artery. 
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Fic. 4. Cerebral angiogram of Case 11. Bilateral anteroposterior and lateral views are presented in 4-D. 
Occlusions at both carotid bifurcation with net-like vascular structure are clearly seen. 


with this disease may be attributed to 2 most representative symptoms appear- 
factors: ing in the juvenile group are’ distur- 
(1) As noted before, in the adult group the bance of cerebral function due to cere- 

disease tends to appear primarily with bral ischemia.®® Therefore, the adult 


subarachnoid hemorrhage, whereas the group has a lower incidence of positive 
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Fic. 5. Isosensitive brain scans of Case 11. The anteroposterior scan shows abnormal radioactivity, so-called 
crescentic pattern at the left hemisphere (4). In the lateral view, the abnormal radioactivity is an in- 


verted triangular pattern at the frontal region (B). 


scan than the juvenile group. 

(2) The abnormalities may be not demon- 
strable in brain scans performed in 
the first few days or several months 
after attack, just as in cases of con- 
ventional vascular thrombosis or em- 
bolism. 


Radionuclide angiography performed in 
Case 1 revealed reduction in the appearance 
of tracer activity in right middle cerebral 
artery perfusion beds and prolonged circu- 
lation on the same side. The latter may be 
due to the rich “Moyamoya” vessels and 
may be identical with the uptake of a 
vascular malformation described by Hilal 
et al^ 

In regard to the etiology and patho- 
physiology, there are still many problems 
unsolved. We believe, however, that radio- 
nuclide angiography, radioisotope cistern- 
ography, and regional cerebral blood flow 
study (rCBF) as well as conventional brain 
scans could help in solving these problems. 


SUMMARY 


Brain scans were abnormal in 2 of 6 
patients with cerebral "Moyamoya" dis- 
ease. The spatial and temporal scan pat- 
terns were analogous to those described in 
conventional cerebral infarction. Cerebral 
infarction due to emboli resulting. from 
mural thrombi may explain the uptake of 
radioisotope. None of the scans was ab- 
normal in 4 adult patients in which the dis- 
ease was complicated by subarachnoid 
hemorrhage. 


Hirofumi Mori, M.D. 

Department of Nuclear Medicine * 
School of Medicine 

Kanazawa University 

Kanazawa, Japan 
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ORGAN DISTRIBUTION OF COLLOIDAL Cr*PO, INJECTED INTO A 
PERIPHERAL VEIN, THE PORTAL VEIN, OR THE ARTERIAL 
SUPPLY OF THE GASTROINTESTINAL TRACT IN THE RAT 


By THOMAS R. NOLAN, M.D., EDGAR D. GRADY, M.D., A. J. CRUMBLEY, M.D., 
JAMES H. LAROSE, M.D., and WILLIAM V. CHEEK, B.S. 
ATLANTA, GEORGIA 


RRADIATION, both internal and exter- 

nal, has been well established as treat- 
ment ofmany malignancies. There has been 
little success in controlling established met- 
astatic cancer of the liver. The incidence of 
likely metastasis from colon cancer can be 
estimated by establishing the extent of the 
primary lesion in the abdomen at the time 
of its resection. Since the probability of 
metastasis to the liver can be calculated in 
many cases, it seems logical to treat highly 
susceptible patients as though the disease 
was already there, but not in a detectable 
stage. There is evidence that the surgical 
removal of an abdominal primary lesion 
may cause tumor cells to break off in the 
veins and be carried to the liver.?5 It is 
definitely easier to treat this disease in its 
early stages than to wait until the disease 
has progressed to a point where only pal- 
liative results can be obtained. 


PLAN 


We propose to treat occult metastatic 
cancer of the liver by internal radiation 
therapy using Cr?PO, colloid suspension. 
It is necessary to establish the safety and 
effectiveness of the therapy so that a pa- 
tient who is treated with the Cr?PO, colloid 
does not endure an unnecessary risk. Acker- 
man ef al. have shown that Cr*PO, in- 
jected intravenously reduces the number of 
cancer "takes" in rats when tumor cells are 
injected into the liver. We intend to con- 
firm that work and show that Cr*?PO, col- 
loid therapy has acceptable risks if admin- 
istered in an appropriate manner. 

We chose Cr?PO, colloid for internal irra- 
diation® for a number of reasons: (1) it 


requires no shielding of the patient; (2) the 
beta emission energy maximum is 1.8 MeV 
which gives a half layer penetration in 
tissue of 3 mm.; (3) the Cr*?PO, is very 
stable; (4) the Cr*PO, is easily obtained 
and inexpensive; (5) the particle size is less 
than 2.0 microns; (6) the colloid is rapidly 
phagocytized by the reticuloendothelial 
system. 

In previous work Y*? tagged resin micro- 
spheres (15:5 microns) were injected 
through the portal vein of rats.* This route 
gave unsatisfactory results because of non- 
homogeneous distribution in the liver due 
to stream-lining effects in the blood (Fig. i). 


METHOD: 


Three routes of injection were compared: 
intravenous; intraportal vein; and the ar- 
terial supply of the gut. Sprague-Dawley 
female rats weighing 200 gm. each were 
anesthetized using 0.05 mg. pentobarbital 
per gram of body weight injected intra- 
peritoneally. The intravenous injection was 
done by exposing the femoral vein and in- 
jecting 0.2 ml. of Cr?PO, colloidal suspen- 
sion containing 100 microcuries activity 
using a No. 25 g-butterfly infusion set. The 
Cr?PO, was followed by a 1.0 ml. normal 
saline flush. Hemostasis was secured and 
the incision closed. For the portal vein in- 
jection laparotomy was perfortmed and the 
portal vein exposed. Injection was by same 
method as above. For the arterial injection 
laparotomy was performed and the aorta 
exposed. The right renal artery and the 
aorta below the superior mesenteric artery 
and above the left renal artery were tempo- 
rarily occluded. Direct syringe injection 


* From the Frank H. Neely Nuclear Research Center, Georgia Institute of Technology, and the Departments of Surgery and Nu- 


clear Medicine, South Fulton Hospital, Atlanta, Georgia. 
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Fic. 1. Photograph (left) and autoradiograph (right) showing uneven radioactivity 
in liver slices after Y?" portal vein injection. 


was made into the aorta above the superior 
mesenteric artery so that the Cr?PO, was 
shunted through the superior mesenteric 
and celiac arteries (Fig. 2). 

The Y*? microsphere injection into the 
portal vein was used in 9 rats, the intra- 
venous colloid procedure was done in 25, 
portal vein colloid in 25, and intra-arterial 
colloid in 25. 

The rats were sacrificed 1 day after in- 
jection. The following organs were dis- 
sected out and prepared for counting: liver, 
spleen, lungs, kidneys, ovaries, heart, brain, 
and gastrointestinal tract. A sample of the 
following was taken: muscle, bone and bone 
marrow. The livers were fixed in formalin 
and then sliced into sections 1.5 to 2.0 mm. 
thick. These slices were placed on 8 inch X 
I0 inch x-ray film for autoradiographs. 
Photographs were taken of the position of 
the liver slices so that the distribution of 
the phosphorus-32 within the liver could be 
determined. 

The liver and other organs were ashed 
and the activity counted in a low beta 
counter or in a gas flow counter. These 


counts were compared to the counts of a 
standard and the results expressed as a per- 
centage of the total amount injected if the 
whole organ was counted or as a per cent of 
the total injected dose per gram of tissue 
counted if only part of the organ such as 
muscle, bone or bone marrow was counted. 
A standard for counting was prepared by 
placing an equal amount, o.2 ml., of the 
dose injected in the rats in a 100 ml. volu- 
metric flask and brought to volume with 
distilled water. A 10 ml. volumetric pipet 
was used to transfer 10 ml. of liquid from 
this flask to another 100 ml. volumetric 
flask which was brought to volume with 
distilled water. This was done once more 
and then three 1.0 ml. aliquots were taken 
from each flask and dried on planchets. 


RESULTS 


The distribution of the Cr?PO, within 
the liver using the portal vein method was 
nonhomogeneous (Fig. 3), which was at- 
tributed to stream-lining in the blood. This 
method had the highest uptake in liver and 
lowest uptake in the other organs compared 


592 


Inferior Vena Cava 
Right Renal Artery 


Superior Mesenteric 
Artery 


Left Renal Vein 


Nolan, Grady, Crumbley, Larose and Cheek 








Yada do dodgy 
PTU TED LAL LLL LLL LLL LL 


AUGUST, 1975 


Aorta 


Coeliac Artery 





OWY 


Fic. 2. Diagram of aortic injection method so that Cr?PO, colloid enters enteric arterial supply. 


to the other two methods of injection 
(Table 1). 

The intravenous injection route gave an 
excellent homogeneous distribution of the 
radioactivity in the liver (Fig. 4) but the 
uptake of radioactivity in the bone marrow 


was almost 3 times that by the portal vein 
method or the intra-arterial method. 

The distribution in the liver using the 
enteric intra-arterial method of injection 
was homogeneous (Fig. 5). The amount of 
activity found in the bone marrow was 


VoL. 124, No. 4 Internal Hepatic Radiotherapy: I 593 





EN PA. URP RHODE PRESE 


Fic. 3. Photograph and autoradiograph of liver slices showing uneven radioactivity 
following Cr*PO, colloid injection into portal vein. 


comparable to that of the portal vein injec- intra-arterial method than by the other two 
tion (Table 1). The amount of activity methods of injection but still within accept- 
found in the spleen was higher than by the able limits. 

portal vein route of injection. The activity The amount of activity excreted in the 
found in the gut was higher by the enteric urine and feces was a very small amount of 


TABLE I 


PER CENT ADMINISTERED DOSE 














Enteric Intra-arterial Portal Vein Intravenous 
Organ Total Per Cent Total Per Cent Total Per Cent 
Organ Per Gram Organ Per Gram Organ Per Gram 
pa Áo re ee gt Sa 
Liver 70.330 6.364 75.550 6.837 70.740 6.402 
Spleen e 2.528 6.320 .708 1.770 4.392 10.980 
Lungs +300 1252 .197 .166 .863 27385 
Kidneys (EA) .043 .039 .027 .025 .087 .o8o 
Heart .O19 .023 .020 .024 .057 .070 
Brain .004 .002 .004 .002 .009 .005 
Ovaries .O17 .O19 009 .O10 .024 .026 
Muscle .006 .oog .OI2 
Bone .o8o .090 .174 
Bone Marrow -493 .430 1.217 
Stomach .132 .099 .025 .OI9 .040 .030 
Intestine , .492 «417 .105 .025 .109 .026 
Cecum and Rectum .198 .084 .059 .025 .071 .030 
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Fic. 4. Photograph and autoradiograph of liver slices demonstrating homogeneous 
radioactivity following peripheral intravenous injection. 





Fic. 5. Photograph and autoradiograph of liver slices showing homogeneous 
irradiation following enteric arterial injection. 
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the total injected dose. For intravenously 
injected rats the amount found in the urine 
was 0.068 per cent per day over a 55 day 
period and the amount found in the feces 
was 0.049 per cent per day over a 25 day 
period. In the intra-arterially injected rats 
the amount found in the urine was 0.046 
per cent per day over a 55 day period and 
the amount found in the feces was 0.045 per 
cent per day over a 25 day period. 


DISCUSSION 


Metastatic caricer of the liver is a disease 
that once clinically established can only be 
treated with palliative results, with rare 
exceptions, and has been reported in 64 per 
cent of patients originally operated "for 
cure."* We propose to treat the disease with 
a prophylactic dose of internal irradiation 
using Cr?PO,. Ackermarset a/.1 have demon- 
strated in rats the effectiveness of prevent- 
ing simulative metastasis when injecting 
Cr?PO, intravenously. Our work shows 
that with an intravenous isotope injection 
the bone marrow has a high uptake of the 
Cr?PO,; however, when injected by the 
enteric intra-arterial method the amount of 
bone marrow Cr?PO, uptake is approxi- 
mately one-third that of the intravenous 
route. We believe this difference is signifi- 
cant as the bone marrow is a radiosensitive 
organ. The entéric intra-arterial injection 
method accomplished the basic goals of 
homogeneous distribution of radioactivity 
within the liver, with a low level of systemic 
radioactivity, except in the spleen, and no 
evidence of radiation hazard to environ- 
ment or attendants. 

The distribution of the radiation within 


the liver is also critical because the effective : 


distance that the beta particles froni the 
P? travels is only 3 mm. It can be seen that 


CERO 
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if an even distribution is not obtained, 
there may be areas which receive little or 
no irradiation, hence any malignant cells 
in such an area will not be treated and may 
continue to grow. Both the intra-arterial 
and intravenous route give homogeneous 
distribution as shown in the autoradio- 
graphs. The intraportal vein route, while 
having the lowest bone marrow uptake, had 
an unacceptable nonhomogeneous distri- 
bution. 

The method described produces local- 
ized, concentrated irradiation within the 
liver, and except for the spleen, spares other 
organs from high. radiation dose. The re- 
sults are predictable and reproducible. 


Edgar D. Grady, M.D. 

101 Cleveland Professional Building 
2788 Bayard Street 

East Point, Georgia 30344 


REFERENCES 


. Ackerman, N. B., McFzz, A. S., and Loxen, 
M. D. Prevention of liver metastases by intra- 
venous radioisotopes. 7.44.M.4., 1964, 187, 
138-140. 

2. ANGHILERI, L. J., and Marques; R. Stability of 
colloidal chromic radiophosphate (#P) to iso- 
topic exchange. Experientia, 1966, 22, 522-523. 

. Cors, W. H;, Pacxarn, A. D., and SouTHWICK, 
H. W. Carcinoma of colon with special refer- 
ence to prevention of recurrence. 7.4.M.4., 
1954, 155, 1549-1553. 

. Cor£LANp, E. M., Mirer, L. D., and Jones, 
R. S. Prognostic factors in carcinoma of colon 
and rectum. Am. F. Surg., 1968, 176, 875-881. 

. FrsH&n, B. B., and Fisner, R. B. Experimental 
studies of factors influencing hepatic metastases: 
TII. effect of surgical trauma with special refer- 
ence to liver injury. Ann. Surg., 1960, 150, 731- 
744- 

6. Noran, T. R., Grapy, E. D., CRUMBLEY, A. J., 

and Cueek, W. V. Regional internal radiation 

for hepatic cancer. Minerva oncolog., 1973, 7, 

104—106. 


Lal 


bo 


ES 


Ux 








AUGUST, 1975 


INTERNAL HEPATIC RADIOTHERAPY: II* 
INTRA-ARTERIAL RADIOCOLLOID THERAPY FOR HEPATIC TUMORS 


By EDGAR D. GRADY, M.D., THOMAS R. NOLAN, M.D., A. J. CRUMBLEY, M.D., 
JAMES H. LAROSE, M.D., and WILLIAM V. CHEEK, B.S. 
ATLANTA, GEORGIA 


M patients who undergo operation 
for colo-rectal carcinoma have overt 
liver metastases, and we believe that they 
should be treated by means of intra-arterial 
radioisotope therapy in an attempt to elim- 
inate clinical metastases.*":? Others, a sig- 
nificant fraction, have evidence that sug- 
gests they are likely to develop such me- 
tastases. This evidence may be serosal ex- 
tension, multiple regional nodal metastases 
or blood vessel invasion? These patients 
would be greatly benefited if there was a 
practical effective method of preventing 
overt metastases with minimal significant 
systemic or local side effects. We have at- 
tempted to develop such a method, by 
localized internal radiation therapy. 

Our previous work? has shown that ra- 
dioactive colloids injected into the isolated 
visceral circulation concentrate in the liver 
and are distributed as shown in Table r. 
Note that there is approximately the same 
amount of radiation in the liver by enteric 
intra-arterial injection as in systemic intra- 
venous injections. The spleen dose is high- 
est for systemic intravenous injection and 
least for portal vein injection. At the same 
time, with enteric intra-arterial injection 
the bone marrow dose is 4 that of intra- 
venous injection. This method maintains a 
high dose in the liver but significantly re- 
duces bone marrow exposure. 

The present study was designed to evalu- 
ate the efficacy of internal hepatic radio- 
nuclide therapy with respect to reducing 
hepatic metastases. 


MATERIAL AND METHOD 


Sprague-Dawley female rats weighing 
200 gm. each were kept under standard 


laboratory and diet conditions. Operations 
were performed under intraperitoneal so- 
dium pentobarbital anesthesia, 0.05 mg./ 
gm. body weight and with sterile tech- 
niques. Walker-256 carcinomas were har- 
vested from colony animals and a cell sus- 
pension prepared so that 8 X 108 cells were 
injected into the portal vein. Two days 
later in animals to bé treated, P chromic 
phosphate colloid was injected into the ab- 
dominal aorta in a temporarily isolated seg- 
ment containing the origins of the celiac 
and superior mesenteric arteries. The dose 
of 100 microcuries was calculated to deliver 
5,000 rads to the liver. Control animals 
were given tumor cells only. 

Observations of tumor growth were done 
by laparotomy at 21 days and again at 35 
days or autopsy was done when the animal 
died earlier from cancer. Animals which 
died immediately after either surgical pro- 
cedure or from other causes before observa- 
tion were excluded from analysis of both 
control and treated groups. Each time ani- 
mals were treated, there were also control 
animals injected with the same tumor cell 
suspension. 

In order to observe distant and systemic 
radiation effects, blood counts were done on 
survivors at intervals and bone marrow 
specimens were also examined. 


RESULTS 


'Table 11 shows the numbers of animals, 
those excluded and those in each group. Of 
101 determinate control animals (Table 111), 
53 died of cancer while of 102 animals 
treated with P9? colloid, 21 died of cancer. 
Therefore, 52 per cent of control animals 
developed cancer but only 25 per cent of 


* From the Departments of Surgery and Nuclear Medicine, South Fulton Hospital, and The Frank H. Neely Nuclêar Research 


Center, Georgia Institute of Technology, Atlanta, Georgia. 
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Taare I 
PER CENT ADMINISTERED DOSE 
Enteric Intra-arterial Portal Vein Intravenous 
Organ Total Per Cent Total Per Cent Total Per Cent 

Organ Per Gram Organ Per Gram Organ Per Gram 
Liver 70.330 6.364 75.550 6.837 70.740 6.402 ; 
Spleen 2.528 6.320 .708 1.770 4.392 10.980 
Lungs .309 .252 .197 .166 . 863 .725 
Kidneys (EA) .043 .039 .027 .025 .087 .o8o 
Heart .OIg .023 .o20 .024 .057 .070 
Brain .004 .002 .004 .002 .009 005 
Ovaries .O17 .O19 «009 .O10 .024 .026 
Muscle .006 .005 .o12 
Bone .080 .O90 .174 
Bone Marrow 7 +493 .430 1.127 
Stomach 132 .099 .025 .019 040 .030 
Intestine .492 .117 «105 .025 109 .026 
Cecum and Rectum 198 -084 .059 .025 071 .030 


treated animals did so. These data repre- 
sent a 61 per cent decrease in the establish- 
ment of liver cancers following treatment. 
The data were submitted to chi square 
analysis and the difference was significant, 
p «oot. 

Follow-up on survivors has failed to show 
adverse systemic hematologic effects. Fol- 
lowing therapeutic injection the peripheral 
blood showed no evidence of white blood 
cell depression, as noted in Table 1v. In 
fact, animals TP-170 and TP-174, which 
developed massive wound infections, were 
able to mobilize a leukocytosis response. , 

In order to observe bone marrow effect 
directly, 3 separate animals were given 
430 microcuries Cr?PO, intravenously. 


Tase II 
WUMBERS OF ANIMALS 








Total 


290 
Excluded (surgical or other early mortality) 2 
Determinate animals aos 
Control 101 n 

Treated don 


. 





That dose was 4.3 times the therapeutic 
dose, and bone marrow uptake by this route 
is approximately 3 times that of the test 
method. In these animals, at 26 days after 
injection, the bone marrow appeared com- 
pletely normal by standard microscopic 
examination. Another 3 animals were given 
1,000 microcuries Cr?PO, intravenously, 
and radiation toxicity data are recorded in 
Table v. This dose appears lethal. 


DISCUSSION 


In order to be effective as a prophylactic 
method, internal liver radiation must meet 
several criteria. The radiation dose must be 
tumoricidal at the subclinical level, but not 
great enough to produce clinical liver dam- 
age, or systemic radiation effects in the 
critical organ at significant levels. After the 
liver, which is the target organ, the critical 


Tase III 


GROWTH OF CANCER IN LIVER; IN THE ABSENCE 
OF LIVER TUMOR, THERE WAS NONE 
ELSEWHERE IN THE ANIMAL 








Cancer No Cancer Total 
Control 53 48 1OI 
"Treated 21 81 102 
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TABLE IV 
PERIPHERAL BLOOD CELL COUNTS 
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Rat No. Dose Cr?PO, uc tee 
P—32 100 LP.V. 
P—33 100 LP.V. 
P—114 100 LA. 
P—173 100 LA. 
P—174 100 L.A. 
P—175 100 LA. 
P—176 ioo LA. 
'TP—299 100 LA. 
TP—132 100 LA. 
TP—134 100 LA. 
TP—148 100 LA. 
TP—168 100 LA. 
TP—170 IOO LA. 
TP—174 100 LA. 
TP—176 100 LA. 


* Massive infection in incision. 


organ was considered to be the bone mar- 
row. Although the spleen received a large 
dose of irradiation, the local damage to this 
organ must'be considered noncritical. The 
major risk of mortality is extension of the 
cancer in the 64 per cent of patients who 
have serosal extension, multiple regional 


TasLe V 


HEMATOPOIETIC EFFECT OF 1,000 
pe Cr2PQ, INTRAVENOUSLY 








Days after 
Rat No. Cr?PO, RBC xX108  WBCX1o 
Injection 
P—48 8 8.17 3.15 
P—48 21 5.42 1.75 
P—48 34 8.51 .8o 
P—49 8 6.39 2.60 
P—49 21 6.78 2.25 
P—49 34 7.83 1.20 
P—so 8 7.84 1.70 
P—so 21 6.19 1.95 
P—so 34 7.90 1.00 


P-s0 cachectic 35 days post Cr*?PO«; rat was sacrificed, liver 
and spleen were reduced in size. 

P-49 feund dead 40 days post Cr?PO, injection. Autopsy 
showed liver $ normal size and spleen 2} normal size with irregular 
discoloration. There was blood in the urine and mucoid film cover- 
ing intestine. 

P-48 No record of death. 


Days Post WBCx1o 


7” *. RBC X 108 
Injection 

455 9.15 9.14 
455 7.25 7-37 
345 7-05 9.8 
397 4.8 6.3 
397 7.1 8.9 
397 4.1 6.4 
382 4.2 6.3 
329 7.8 6.87 
243 7.6 12.5 
243 5.5 8.2 
229 5.9 7.5 
209 6.6 9.0 

34 24.95* 6.62 

34 10.94* 

34 7-95 


quA 
Q 
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nodal metastases or blood vessel invasion.’ 
Once overt hepatic metastases are evident, 
the salvage approaches zero, although cer- 
tain palliation can be seen. 

After the criterion of tumoricidal radia- 
tion, the next most important factor is 
homogeneous irradiation within the liver. 
External irradiation can approach this 
level, but is not clinically effective. Chemo- 
therapy, systemic or regional, has been 
beneficial but not curative. When internal 
irradiation is given via the hepatic artery, 
high dose levels are achieved with measur- 
able benefit, but the radiation field within 
the liver is uneven.’ 

When radioactive particles were in- 
jected into the portal vein, the intrahepatic 
distribution was uneven, due to streaming 
artifacts.4 In an attempt to fulfill the above 
criteria, the present method' was chosen, 
since radiation given into enteric arteries 
(i.e., superior mesenteric and celiac) will re- 
turn via the portal venous inflow in mixed 
venous concentration free of streaming. The 
laminar flow defects and the residual radia- 
tion in the visceral capillary bed should be 
very low since these particles will traverse 
that bed easily without embolic effect and 
there is little reticuloendothelial tissue to 
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phagocytize the particles in transit. Similar 
flow characteristics have been shown angio- 
graphically.! Table 1 confirms the minimal 
residual radiation in viscera. 

Bone marrow irradiation was calculated 
as 354 rads (Table vi) and Table iv shows 
that there was no evidence of acute or long 
term toxicity, and therefore demonstrates 
that the criterion of absence of systemic 
toxicity has been met. In addition, no ani- 
mals died late after irradiation. While the 
marrow dose is higher than desirable in 
man, we do not yet have clinical data to 
show that distribution and bone marrow 
dose or its hematopoietic effect would be 
the same in man as.in the rat, although 
close similarity would be expected. 

With gross 5 year survival after diagnosis 
of carcinoma of the colon or rectum less 
than 40 per cent regardéess of treatment, 
and survival of patients thought to be 
curable little better, there is room for great 
improvement in the treatment of these pa- 
tients suffering from one of the most com- 
mon fatal malignancies in the United 
States. Refinements in surgical technique!? 
and adjunct chemotherapy? have improved 
survival. Our data imply that the clinical 
application of this method by selective 
catheterization injection in man would 
further reduce the incidence of hepatic 
metastases by possibly half. If demon- 
strated, such a clinical yield would be dra- 
matic. Our data also imply little morbidity 
and mortality from this form of therapeutic 
radiation. We suggest that patients with 
evidence of poor prognoses, that is, those 
with extension of the tumor through the 
muscularis, vein invasion, or regional nodal 
metastases be treated in this manner. 

After adequate clinical experience, it is 
conceivable that this treatment would be 
offered to all patients with colon or rectal 
cancer. 


Edgar D. Grady, M.D. 

101 Cleveland Professional Building 
2788 Bayard Street 

East Point, Georgia 30344 
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Taste VI 
ORGAN DOSE IN RADS 
Organ IA . IPV IV 

Liver $,040 5,300 5,040 
Spleen 4,550 1,294 7,920 
Lungs 181 119 £22 
Bone Marrow 354 310 926 
Stomach 70.9 13.7 10.6 
Intestine 84.2 18.7 14.1 
Cecum and Rectum 46.5 18.0 5.8 
Brain 1.64 1.64 3.60 
Ovaries 18.9 9.29 26.7 
Kidney 28.28 18.13 58.00 





IA- Intra-arterial. 
IPV = Intraportal vein. 
IV= Systemic intravenous. 


H. V. Bell, M.D., who performed the bone 
marrow studies. 
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RADIONUCLIDE PERFUSION LYMPHANGIOGRAPHY* 


AN EXPERIMENTAL TECHNIQUE TO COMPLEMENT 
THE STANDARD ETHIODOL LYMPHANGIOGRAM 


(By RICHARD J. STECKEL, M.D.,t'§, STANLEY FURMANSKI, M.D.,1 ROGER DUNHAM,f 


JAMES D. COLLINS, M.D,t NANCY ROSS, B.A,t HAROLD D. SNOW, D.V.M.,t 
and NORMAN POE, M.D.t 
LOS ANGELES, CALIFORNIA 


HE standard Ethiodol lymphangio- 
gram suffers from several acknowl- 


1. Ethiodol is an iodinated fatty acid 
ester derived from poppyseed oil and 
is immiscible with body fluids; it may 
lead to vascular embolism. Studies 
with I?! labeled Ethiodol show in fact 
that pulmonary oil emboli occur in 
every patient.? Although oil embolism 
may be asymptomatic and undetected 
on chest roentgenograms, pulmonary 
function tests are altered in most pa- 
tients and serial scintiscans using 
radionuclide labeled material show 
substantial persistence of oil in the 
lungs.*" Reported catastrophic com- 
plications of Ethiodol oil embolism 
include pulmonary infarction,*%-" 
cardiovascular collapse,"* and cere- 
bral oil embolism.!:: 

. Hypersensitivity reactions to the io- 
dine component have been reported; 
with long-term retention of Ethiodol 
in lymph nodes, a hypersensitivity 
reaction could have grave conse- 
quences. 

. Although lymph nodes opacified with 
Ethiodol may be demonstrated on 
roentgenograms with good morpho- 
logic detail, the oil may incite granu- 
lomata in the lymph nodes which may 
hinder or prevent a subsequent histo- 
logic diagnosis. In addition, false 
positive and false negative results are 


sometimes obtained because of par- 
tial filling or nonopacification of criti- 
cal lymph nodes; the high viscosity 
of Ethiodol itself may sometimes con- 
tribute to incomplete filling of glands 
in an otherwise normal lymph chain. 
Lymph flow patterns, as well as lym- 
phatic obstruction, sometimes may 
not be well demonstrated with the use 
of this nonphysiologic, highly viscous 
contrast medium. 

4. In specified clinical situations, there 
may be reluctance to use Ethiodol 
as a lymphangiographic agent, even 
when some of the contraindications 
that have been mentioned do not 
obtain. For instance, lymphangiog- 
raphy may occasionally be recom- 
mended in desperation as a “screen- 
ing” study for suspected retroperi- 
toneal malignancy, when other studies 
have failed to elucidate the cause 
of a fever of unknown origin, of un- 
explained weight loss or back pain, 
etc. 


In these instances, particularly in young 
persons, the performance of standard 
lymphangiography with the potential haz- 
ards of. Ethiodol (such as hypersensitivity, 
embolization or both), as well as the possi- 
bility of effacing histologic changes in retro- 
peritoneal lymph nodes at a subsequent 
exploration (see above), may justifiably 
lead to apprehension. 

Other alternative “screening” proce- 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 24- 
27, 1974. 

From the Leo G. Rigler Center for Radiological Sciences} and the Laboratory of Nuclear Medicine and Radiation Biology,t UCLA 
School of Medicine, Los Angeles, California. 

Supported in part by USAEC Contract #AT(04-1)GEN-12 with the University of California, and in part by the Leo G. Rigler 
Center (UCLA Department of Radiological Sciences). 

§ Associate Professor of Radiological Sciences. 
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dures, such as intravenous pyelography, 
inferior venacavography, interstitial (ra- 
dionuclide) lymphangiography of the lower 
extremities, or a combination of these can 
be employed, but their lack of sensitivity 
leaves much to be desired. 

Lymphangiography may also be ap- 
proached reluctantly in instances where a 
remediable cause for severe lower extremity 
lymphedema is being sought; on occasion, 
a transient or permanent worsening of 
lymphatic obstruction has been reported 
following Ethiodol studies in these situa- 
tions. Traumatic interruption of the tho- 
racic duct, or suspected complete obstruc- 
tion secondary to tumor or inflammation, 
which in turn may lead to a chylothorax or 
chylopericardium, may call for roentgeno- 
logic studies to clarify the pathologic anat- 
omy, to establish à diagnosis, or both. Pre- 
viously, colloidal Au??? has been used to 
detect thoracic duct leakage.* A better in- 
tralymphatic radionuclide, if identified, 
should have a shorter physical and bio- 
logic half-life, as well as the capability of 
delineating a pathologic obstruction or 
lymphatic communication rapidly. 

Thoracic duct drainage of lymphocytes 


is being carried out investigationally in 


clinical subjects at several institutions for 
purposes of immunologic suppression, as in 
intractable rheumatoid disease or threat- 
ened transplant rejection, or as a means of 
removing large numbers of pathologic 
leukocytes in leukemias. Since the major 
anatomic lymphatic drainage pathway is 
occasionally to the right rather than to the 
left jugular venous angle, a rapid means of 
establishing the laterality of the terminal 
thoracic duct could be of considerable as- 
sistance to fhe operating surgeon, before 
he attempts to introduce a thoracic duct 
drainage catheter. Whereas establishment 
of the side of lymphatic drainage in the 
neck is valuable preoperatively, the dem- 
onstration of precise anatomic detail is of 
lesser importance in this situation. 

The existence of the specialized indica- 
tions ‘listed above, as well as the known 
hazards and limitations of standard Ethio- 
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dol lymphangiography, have led us to 
search for a new and complementary tech- 
nique to study the pelvic and para-aortic 
lymph chains. Our aim was to identify a 
suitable lymphangiographic agent that is 
miscible with body fluids, similar in vis- 
cosity and other physical characteristics to 
normal lymph fluid, nonallergenic, rapidly 
absorbed and excreted, and free from the 
risks of potential pulmonary oil embolism. 
A further desirable characteristic of any 
new agent would be its capacity to be de- 
livered to lymph nodes and vessels in high 
concentration almost immediately follow- 
ing injection, without stimulating subse- 
quent histologic changes in the lymph 
nodes. This new agent might be used in a 
“screening” procedure immediately prior 
to, or in conjunction with, a standard 
(Ethiodol) lymphangiogram. Since good 
anatomic detail of lymph nodes and indi- 
vidual lymph vessels is already obtainable 
from the standard lymphangiogram, our 
attention has been directed to radionu- 
clides which, through their physicochem- 
ical similarities to normal lymph fluid, 
might give supplementary data about nor- 
mal and pathologic lymph flow patterns 
following their direct injection into a 
peripheral lymph vessel. The premise was 
that additional sensitivity in detecting a 
very early abnormality might be achieved 
with a new agent that demonstrated small 
aberrations in normal lymph flow patterns, 
whereas Ethiodol would remain superior in 
delineating anatomic detail. 

In any event, it was hoped that an in- 
nocuous agent (here, a radionuclide) might 
be used for a “screening” examination in 
those special situations where a standard’ 
oil lymphangiogram might be dangerous or 
otherwise contraindicated (see above). The 
principal requirement is that the new agent 
be highly sensitive, if not entirely specific, 
for detecting early lymphatic abnormali- 
ties. If this condition is satisfied, a normal’ 
lymphangiogram obtained by thg new 
technique could obviate the necessity for 
proceeding with an Ethiodol study in risky 
cases. An “abnormal” screening study re- 
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sult, on the other hand, while carrying with 
it the possibility that it is a false positive, 
might nevertheless justify the necessity of 
proceeding with an Ethiodol examination, 
even in the face of a known contraindica- 
tion (i.¢., hypersensitivity or diffuse lung 
disease). If the new agent was injected 
directly into a cannulated peripheral 
lymphatic (as with the standard lymph- 
angiographic study), the decision of whether 
or not to go ahead with an Ethiodol injec- 
tion could be made by the radiologist in 
immediate consultation with the clinician, 
with the patient still on the examining 
table and the lymphatic needles already in 
place. 

In an attempt to meet the preceding 
conditions, a technique was developed 
(first in experimental subjects and then in 
a pilot clinical series) employing direct 
intralymphatic perfusion of technetium 
99m labeled human serum albumin;* this is 
followed by immediate (scintillation cam- 
era) imaging of the perfused lower extrem- 
ity lymphatics, followed sequentially . by 
the pelvic and para-aortic lymphatic chains, 
and then the thoracic duct. This new tech- 
nique, which may be performed alone or as 
a preliminary examination immediately 
before standard Ethiodol lymphangiog- 
raphy (see above), will be described and the 
initial experimental and clinical results 
presented. 


MATERIAL AND METHOD 


All subjects were examined in a well- 
hydrated state to promote centripetal 
lymph flow. In addition, initial experience 
dictated that no restraints whatever should 
be applied to the extremities during the bi- 
pedal lymphatic radionuclide injections, 
because even minimal external constriction 
of the soft tissues sometimes led to ap- 
parent, major alterations in the normal 
pattern of ascent of the radionuclide (see 
below). In experimental as well as human 

* Obsefved and calculated total Zody radiation doses for this 
radionuclide are trivial. In a very unlikely situation where 60 per 
cent of an entire injected dose of 1 millicurie was retained in a 


single inguinal lymph node, the calculated dose to the lymph node 
itself would be 53.6 rads. 
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subjects, bilateral subcutaneous lymphatic 
cannulations were first performed in the 
dorsa of both feet, using standard tech- 
niques. Examinations were first carried out 
in 13 medium-sized dogs under general 
anesthesia, including 2 animals with natu- 
rally occurring, disseminated lymphosar- 
comas. Following the initial experience in 
animals, technetium-albumin perfusion 
lymphangiograms were obtained (in con- 
junction with subsequent Ethiodol lymph- 
angiograms at the same sitting) in 41 pa- 
tients, under local anesthesia. Typically, 
the standard Ethiodol study followed di- 
rectly after bilateral technetium-albumin 
injections and scintillation camera imaging 
in each subject (see above), the radionu- 
clide study requiring approximately 40-60 
minutes for completion. The same lymph- 
atic cannulas were used for the injection of 
both agents (technetium-albumin and Eth- 
iodol), in succession. In the animal studies, 
o.5 millicurie of technetium 99m albu- 
min'^!5 in 3-4 ml. of saline was injected 
simultaneously into both lower extremity 
lymphatics with a mechanical injector at a 
rate of approximately 0.2 ml./minute. 


. The attached cannulation tubing was sub- 


sequently flushed with saline, using the 
same injection rate, for several more min- 
utes. In the patients, approximately 1 
millicurie of technetium 99m albumin was 
injected into each lower extremity lymph- 
atic at a similar injection rate. Before in- 
jecting the radiopharmaceutical, free (un- 
bound) pertechnetate was removed by 
filtering the solution through an AG-1-X4 
anion exchange resin filter; this was neces- 
sitated by the observation that protein- 
unbound pertechnetate diffused rapidly 
from the extremity lymphatics into the 
surrounding soft tissues. 

In the experimental subjects as well as 
in patients, the rapid ascent of the radio- 
nuclide was followed by serial Polaroid 
photographs taken with the scintillation 
camera (Picker Dynacamera IIb), from 
the lymphatics of the leg and thigh, 
through the pelvic and para-aortic chains, 
and finally into the thoracic duct (when 
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Fic. 1. (4) Anteroposterior pelvic and lower para- 
aortic view from a normal radionuclide perfusion 
lymphangiogram (in a woman with Stage 1 carci- 
noma of the cervix), performed in the 27-28 minute 
interval after initiation of bilateral lower extremity 
injections of technetium albumin (see Material 
and Method). Bilateral femoral, external iliac, 
common iliac and lower para-aortic lymphatic 
chains are well shown by this method. Although 
individual lymph nodes cannot be distinguished, 
localized enlargements of the lymphatic chains rep- 
resent groups of normal lymph nodes. It was not 
unusual to see minor discontinuities in the common 
iliac chain on either side just distal to the aortic 
bifurcations, even in normal studies (not demon- 
strated by this illustration). Another normal find- 
ing (demonstrated here) js moderate midline opaci- 
fication of the bladder by excreted pertechnetate 
ions. (B) Later in the same normal study (40-41 
minutes), the longitudinal course of the thoracic 
duct is demonstrated with the scintillation camera 
centered anteriorly over the mediastinum. The 
duct is shown to enter here into the left jugular 
angle, with some opacification of left supraclavicu- 
lar lymph nodes. 


visualized). Although completion of the 
radionuclide perfusion and the subsequent 
injection to flush the cannulas and attached 
tubing often occurred simultaneously with 
completion of the abdominal imaging por- 
tion of the procedure (i.e., 20-30 minutes 
after beginning the nuclide injections), ab- 
dominal and chest Polaroid images of the 
lymph node chains usually were obtained 
for a full 60 minutes after the initiation of 
the injection, in order to assess early 
“washout” of the tracer activity from all 
lymph node chains. Occasionally, a sus- 
pected lymphatic obstruction could be con- 
firmed more convincingly in this manner. 

None of the 41 patients experienced un- 
toward discotmfort with the technetium- 
albumin perfusions, but they commonly 
noticed transitory and mild "tightness" 
in the calves and thighs, as with standard 
Ethiodol injections. No hypersensitivity 
reaction was observed. Criteria for normal- 
ity (Fig. 1) or abnormality (Fig. 2) on the 
technetium-albumin perfusion images were 
similar to those used in interpreting the 
early or immediate (lymphatic-vascular) 
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phase of the standard Ethiodol lymphan- 
giogram; obstructions to normal centri- 
petal lymph flow, as well as evidence of 
circumvention through collateral channels, 
were sought both on the monitor oscillo- 
scope and on the immediately-obtained 
Polaroid images from the gamma camera. 
Grossly enlarged groups of lymph nodes 
also were easily recognized on the radio- 
nuclide perfusion studies, although, as ex- 
pected, the anatomic detail for individual 
lymph nodes was relatively poor (see Re- 
sults). Standard Ethiodol examinations 
which immediately followed radionuclide 
perfusion studies were interpreted in the 
usual fashion. 
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Fic. 2. (4) A 43 year old woman with adenocarci- 
noma of the cervix and with bilateral common iliac 
obstructions on radionuclide perfusion study, sec- 
ondary to metastatic iliac lymph node involvement 
(confirmed by lymph node histopathology at sub- 
sequent surgical exploration). 


The largest number of patients studied 
by both lymphangiogram techniques in this 
pilot series was in the process of being 
staged preoperatively for carcinoma of the 
cervix. This high incidence was the result of 
a clinical-pathologic investigation that was 
under way concurrently to evaluate lymph- 
angiography as a preoperative study for 
cervical cancer, and it does not reflect the 
usual incidence of malignancies requiring 
lymphangiography at this institution. The 
remainder were patients with carcinoma 
of the vagina, vulva, or ovary, as well as 
seminoma, prostatic carcinoma, Hodgkin's 
disease, non-Hodgkin's lymphoma, rheu- 
matoid arthritis (prior to surgical cannula- 
tion of the thoracic duct), suspected or 
known malignancies of the skin or soft tis- 
sues of a lower extremity, or fever of un- 
known origin. 


RESULTS 


Although the initial experience with 
radionuclide perfusion lymphangiography 
performed as a prelude to the standard 
Ethiodol lymphangiogram was obtained in 
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II normal dogs, in order to confirm the 
safety of the technique, the present report 
will focus upon a correlation of the radio- 
nuclide results with (a) standard lymph- 
angiograms, (b) clinical results and (c) 
pathologic findings, in 2 animals with 
naturally occurring lymphosarcoma and in 
21 patients (of the 41 patients studied so 
far with the radionuclide perfusion tech- 
nique, twenty-one at present have definite 
pathologic or clinical proof of tumor in. 
volvement—or noninvolvement—in the in- 
guinal, external iliac and para-aortic lym- 
phatic chains). Detailed results in addi- 
tional clinical sases, including those lacking 





Fic. 2. (B and C) Corresponding anteroposterior 
views (2 hours and 24 hours) from Ethiodol lymph- 
angiogram. Obstruction of right common iliac 
chain with circumvention and lymph node dis- 
placement is consistent with tumor iavolvement 
(confirmed by biopsy). 
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pathologic proof at this time, will be pre- 
sented in a subsequent report as confirma- 
tory data become available. 

In the 2 dogs with disseminated lympho- 
sarcomas, enlarged lower extremity (pop- 
liteal) lymph nodes, without obstruction, 
were demonstrated both on the radionu- 
clide and on subsequent Ethiodol lymph- 
angiographic examinations. In an addi- 
tional normal animal the thoracic duct was 
very clearly shown within 5 minutes of be- 
ginning the lower extremity radionuclide 
injection. In the light of these results and 
the experience of obtaining radionuclide 
lymphangiograms in 11 normal dogs, the 
decision was made tg proceed with a pilot 
clinical investigation. 

Of the 21 proved clinical cases which are 
the subject of the present analysis, 15 
showed complete agreement between the 
radionuclide study, the standard Ethiodol 
lymphangiogram, and the clinical/patho- 
logic lymph node examination.* Of these 15 
“concordant” cases, 6 were positive “across- 
the-board” for lymph node involvement by 
tumor, and 9 were completely negative 
(Table 1). Of the 6 remaining pathologically 
proved cases in which the 2 lymphangio- 
graphic techniques and the pathologic 
examinations did zot all agree (‘“‘non—con- 
cordant" cases: Table n), one with car- 
cinoma of the cervix (Fig. 3) had a positive 
Ethiodol study, but negative radionuclide 
and histologically negative lymph node 
pathologic examinations; 2 cases (one with 
a fever of unknown origin, and another 
with persistent adenocarcinoma—probably 
ovarian—which had already received inten- 
sive pelvic irradiation) had a false positive 
radionuclide study with a negative Ethiodol 
lymphangiogram and negative histologic 
lymph node studies; another case with 
carcinoma of the cervix had a false positive 
Ethiodol lymphangiogram, together with 
an equivocally positive radionuclide study 


* These include 2 (1 proved Hodgkin's disease and 1 proved 
non-Hodgkin’s lymphoma) without laparotomy, but with pal- 
pable, grossly enlarged peri-aortic lymph nodes; in the remaining 
11 cases, aM the infradiaphragmatic lymph nodes in question 
were carefully examined histologically. 
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Tase I 


CASES IN WHICH STANDARD (ETHIODOL) LYMPHAN- 
GIOGRAM, RADIONUCLIDE PERFUSION LYMPH- 
ANGIOGRAM, AND PATHOLOGIC/CLINICAL LYMPH 
NODE EVALUATION WERE IN AGREEMENT 

("Concordant Cases") 














|. Al3 | Allg 
Diagnosis Examinations | Examinations 
| Positive | Negative 
Carcinoma of Cervix I | 5 
Carcinoma of Female; | 
Urethra — I 
Adenocarcinoma of | 
Vagina | — | I 
Hodgkin’s Disease 
and non-Hodgkin's 
Lymphoma 4 2 
Carcinoma of Colon I — 
— i — 
Total (15 cases) 6 | 9 








and histologically negative lymph nodes: 
and, finally, 2 cases had false negative 
Ethiodol lymphangiograms, together with true 
positive radionuclide studies and positive 
lymph node histologic examinations. The lat- 
ter 2 cases—one with metastatic carcinoma 
of the vulva (Fig. 4) and the other with 
non-Hodgkin's lymphoma—are potentially 
of greater interest because they suggest the 
possibility that the radionuclide studv is 
more sensitive than the standard lymphan- 
giogram in detecting early lymphatic pa- 
thology in some cases. 


DISCUSSION 


With respect to the possible use of radio- 
nuclide perfusion lymphangiography as a 
screening study, it is worth noting that no 
false negative radionuclide studies have 
been obtained in the first 21 clinical cases 
with serial radionuclide and standard 
Ethiodol lymphangiography and with clin- 
ical/pathologic confirmation. Indeed in : 
case, a negative radionuclide examination 
obtained in the face of a "positive" Ethi- 
odol study was subsequently confirmed by 
the presence of histologically negative 
lymph nodes at exploration (Fig. 1). In 2 
other cases, the radionuclide study identi- 
fied early lymphatic involvement by tumor, 
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Tase II 


CASES IN WHICH STANDARD (ETHIODOL) LYMPHANGIOGRAM, RADIONUCLIDE PERFUSION 
LYMPHANGIOGRAM, AND PATHOLOGIC/CLINICAL LYMPH NODE EVALUATION 
WERE NOT IN AGREEMENT 


(*Non-Concordant Cases”) 








DeROPr 





. M.P. (Carcinoma of Cervix) 


P.M. (Carcinoma of Cervix) 
R.F. (Fever of Unknown Origin) 


. B.W. (Adenocarcinoma of Rectal Septum) 
. D.M. (Carcinoma of Vulva) 





Pathologic 
i : Standard Radionuclide | Examination 
Case (Diagnosis) Lymph- Study of Lymph 
angiogram Nodes 
Positive Negative Negative 
Positive Æ Negative 
Negative Positive Negative 
Negative Positive Negative 
Negative Positive Positive 
Negative Positive Positive 


. B.L. (Lymphoma) 








confirmed subsequently by histologic ex- 
amination, which was missed on the Ethi- 
odol study (Fig. 4). On the other hand, in 2 
cases out of the 21, the radionuclide study 
was positive in a false sense, and the “posi- 
tive” impression was countered by a nega- 





Fic. 3. Case 1 (M.P.; Table 11). (4) A 64 year old 


woman with squamous cell carcinoma of the cervix 
(clinically Stage 111) had a normal radionuclide per- 
fusion lymphangiogram. Compared to normal 
study in Figure 14, there does appear to be a 
minor discontinuity in the right common iliac 
chain on this anteroposterior scintiphoto, just dis- 
tal to ghe aortic bifurcation. However, this finding 
was commonly observed on normal studies and 
was therefore disregarded. 


tive standard Ethiodol examination which 
was performed immediately afterwards. 
However, one of these “false positive" ra- 
dionuclide studie€ was performed on a 
patient who had already received heavy 
preoperative irradiation to the pelvis, prior 
to projected pelvic exenteration. 


From these preliminary results, there- 


fore, the radionuclide perfusion lymphan- 
giogram seems to fit the requirements for a 





Fic. 3. (B) Corresponding Ethiodol study (in the 


same case), was interpreted as positive for right 
common iliac tumor involvement (nonfilling of 
lymph nodes “replaced” by the tumor). However, 
subsequent pathologic examination of multiple 
para-aortic and pelvic lymph nodes at surgical 
exploration revealed no evidence of metastatic tumor 


(see text). p 
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satisfactory “screening” examination, to 
be performed prior to standard Ethiodol 
lymphangiography. If these initial clinical 
results are borne out in larger numbers of 
pathologically confirmed cases, it may be 
possible at times to dispense with the sub- 
sequent Ethiodol lymphangiogram, es- 
pecially in high-risk examinations and in 
patients with marginal indications for a 
study (obscure fever), if the initial radio- 
nuclide perfusion lymphangiogram proves 
to be negative. Results of the radionuclide 
study are available within 30 minutes, and 
the agent itself (technetium-albumin) is 
innocuous, without the hazards of hyper- 
sensitivity reaction, gil embolism, or dis- 








Fic. 4. Case v (D.M.; Table 11). (4) A 63 year old 


tortion of lymph node architecture on later woman with epidermoid carcinoma of the vulva 
histologic examination. Of possible further had an abnormal radionuclide perfusion lymphan- 
importance is suggestive evidence, in 2 of giogram, as evidenced by bilateral enlargement of 
the cases presented abave, in which the both external iliac nodal clusters and partial ob- 
. . " Struction to proximal lymphatic flow at these 
radionuclide study alone was positive for " 
j x b levels. As a result, the common iliac and para- 
tumor and was subsequently confirmed y aortic chains are poorly visualized (compare with 
lymph node histologic examination. In Figure 14). 





Fic. 4. (B) Corresponding Ethiodol lymphangiogram (same case) was interpreted as normal. Subsequent 
histopathologic examination of pelvic lymph nodes at surgical exploration revealed metastatic tumor 
bilaterally (see text). (C) Postoperative roentgenogram, showing lymph node biopsy sites (surgical clips). 
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these 2 cases, the standard Ethiodol lymph- 
angiogram appeared entirely normal, even 
in retrospect. Despite the presence of 2 
false positive radionuclide studies in our 
series, if thése preliminary findings are 
borne out in a larger clinical series, a posi- 
tive radionuclide perfusion result alone 
may bolster the need in a given case to 
proceed to a more elaborate staging pro- 
cedure, including an abdominal-pelvic ex- 
ploration, regardless of the findings on the 
standard Ethiodol lymphangiogram. 
Finally, it can be stated that further 
clinical study is imperative to investi- 
gate the potential usefulness of radionuclide 
perfusion lymphangiography in patients in 
whom the use of Ethiodol may be strongly 
contraindicated. This includes patients 
with known hypersensitivity to contrast 
media or a high risk of oil embolism (as in 
massive obstructing lymph node masses, 
mediastinal fibrosis, serious pre-existing 
lung disease, or a combination of these), 
in which it is particularly important 
to. preserve lymph node architecture for 
subsequent histologic examination, and 
instances in which there may be a sub- 
stantial risk of exacerbating an existing 
clinical problem with the Ethiodol (such as 
severe lymphedema). Specialized indica- 
tions, such as the investigation of thoracic 
duct obstruction or of ductal interruption 
by inflammation, tumor, or trauma, and 
the lateralization of the main lymphatic 
channel in the thorax prior to operative 
thoracic duct drainage procedures, should 
also be explored further. In all of these 
instances, the use of oily Ethiodol may be 
contraindicated or may leave much to be 
desired. The study of lymph chains by in- 
terstitial injection of colloidal Au!?? in the 
feet®7:19 is a slow procedure, is also associ- 
ated with false positive results,’ and is 
sometimes difficult to interpret.4 By con- 
trast, the radionuclide perfusion technique 
shares the advantage of speed with the 
standard Ethiodol study, the nuclide being 
delivered in relatively high concentration 
both rapidly and directly to the lymphatic 
structures of greatest interest; in addition, 
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it appears to have the advantage of being a 
dynamic and sensitive indicator of normal 
and pathologic patterns of lymph flow. 


CONCLUSION 


Radionuclide perfusion lymphangiog- 
raphy requires a bipedal cannulation of 
peripheral lymphatics and may therefore be 
performed as an examination preliminary 
to standard Ethiodol lymphangiography. 

Experience in 13 dogs, including 2 with 
disseminated lymphosarcomas, and in a 
pilot series of 41 patients with various dis- 
orders,, has shown the ability of this radio- 
nuclide technique to provide rapid gross 
visualization of lymph flow patterns and 
groups of nodes in the lyrnphatic chains of 
the extremities, the lateral pelvic walls, 
and the periaortic regions. In the 2 animals 
with generalized lymphosarcoma, and in 
the 21 patients in whom definitive patho- 
logic or clinical proof of lymph node nor- 
mality or involvement by tumor is now 
available, there have been no false negative 
radionuclide perfusion lymphangiograms. 

Standard Ethiodol examinations were 
performed immediately after the radio- 
nuclide study in each case, utilizing the 
same lymphatic cannulas, and 2 false nega- 
tive Ethiodol examinations have occurred 
in the same series. False positive radio- 
nuclide lymphangiograms were recorded in 
2 cases, one of whom had received intensive 
radiotherapy to the pelvis for clinically- 
presumed lymph node metastases, prior to 
lymphangiography and subsequent pelvic 
exploration. 

In view of these findings, our preliminary 
investigations suggest that radionuclide 
perfusion lymphangiography may prove to 
be a relatively innocuous precursor or 
"screening" examination to assess the 
need for standard Ethiodol lymphangiog- 
raphy, particularly in suspected “high- 
risk" cases (i.e., known hypersensitivity to 
contrast materials, severe diffuse lung dis- 
ease, massive mediastinal tumor or fibrosis, 
lymphedema, etc.), and in cases where sub- 
sequent lymph node histologic examination 
might be compromised by the occurrence 
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of oil granulomas resulting from Ethiodol 
administration. : 
The radionuclide perfusion examination, 
if negative, seems to indicate an extremely 
low likelihood of tumor in the visualized 
lymphatic chains; if positive, appropriate 
subsequent diagnostic measures must in- 
clude Ethiodol lymphangiography (which 
may be performed immediately, utilizing 
the pedal lymphatic cannulas which are 
already in situ), exploratory surgery, or 


both. 


` Richard J. Steckel, M.D. 

Leo G. Rigler Center for Radiological Sciences 
University of California 

Los Angeles, California 99024 
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MULTICENTRIC RETICULOHISTIOCYTOSIS 
(LIPOID DERMATO-ARTHRITIS)* 


AN EROSIVE POLYARTHRITIS WITH DISTINCTIVE CLINICAL, 
ROENTGENOGRAPHIC AND PATHOLOGIC FEATURES 


By RICHARD H. GOLD, M.D., ALLAN L. METZGER, M.D., JOSEPH M. MIRRA, M.D., 
HOWARD J. WEINBERGER, M.D., and KATE KILLEBREW, M.D. 
LOS ANGELES, CALIFORNIA 


I: is our purpose to present a detailed 
analysis of progressive roentgenographic 
changes found in complete serial skeletal 
surveys of 2 men with multicentric reticu- 
lohistiocytosis (MR). These changes will 
be correlated with pathdlogic findings and 
compared to roentgenographic features pre- 
viously reported in MR and to changes 
characterizing other erosive polyarthrit- 
ides. It will be shown that the roentgeno- 
graphic changes of MR are characteristic 
and a logical extension of the underlying 
pathology. 

Also called lipoid dermatoarthritis, MR 
is a rare systemic disorder primarily af- 
fecting skin and synovium, which results in 
an erosive, deforming polyarthritis with 
characteristic and often diagnostic roent- 
genographic features. The significant fea- 
tures shown in the 2 cases herein reported 
and in most of the roentgenographically 
documented cases previously reported are: 
(1) strikingly bilateral symmetric, sharply 
circumscribed, rapidly progressive erosions 
spreading from the margins to the articular 
surfaces of synovium lined joints, fre- 
quently accompanied by increased separa- 
tion of adjacent bone ends but not sub- 
chondral sclerosis; (2) interphalangeal joint 
predominance; (3) tendency toward early 
and severe atlanto-axial involvement; (4) 
disproportion between severity of joint 
destruction and mildness of symptoms re- 
gardless of therapy; (5) absent or minimal 
periosteal reaction; (6) absent or dispropor- 
tionately mild osteoporosis despite severe 
erosive destruction; and (7) prominent, un- 


calcified nodules of skin, subcutaneous tis- 
sue and tendon sheaths. These features 
parallel and reflect the underlying infil- 
trative granulomatous synovitis and the 
mildness of the accompanying inflamma- 
tory response. 


. 
REPORT OF CASES 


Case 1. A 31 year old Black man was first 
evaluated in 1966 at age 24 years following a 4 
month history of morning stiffness, periungual 
and dorsal subcutaneous nodules in the hands, 
diffuse papular skin rash, and progressive pain 
and swelling of the hands, wrists, shoulders, 
knees and ankles. Pertinent physical findings in- 
cluded swelling and tenderness of the wrists, 
knees, ankles, and interphalangeal joints of the 
hands, multiple, freely movable subcutaneous 
nodules on the dorsum of the hands, and a 
papular rash over the forehead and lateral as- 
pect of the arms. Analysis of synovial fluid from 
the left knee revealed a poor mucin clot, white 
blood cell count of 1,800 per ml. (60 per cent 
lymphocytes and 40 per cent histiocytes), and 
red blood cell count of 5,600 per ml. Labora- 
tory findings included normal or negative re- 
sults for complete blood cell count, urinalysis, 
erythrocyte sedimentation rate, serum uric acid, 
latex fixation and antinuclear antibody tests. 
Biopsy of the subcutaneous nodules revealed 
histologic changes characteristic of MR. 

Survey roentgenograms (Fig. 1) disclosed the 
following abnormalities: marginal erosions of 
the right third and left fifth met&carpal heads, 
associated with articular soft tissue swelling, 
and prominent soft tissue masses on the dorsum 
of both hands; a 6 mm. atlanto-axial subluxa- 
tion; small, bilateral erosions of the olecranon 
and distal humerus; small erosions of the distal 
end of the left clavicle; and swelling of the 


e 
* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 24- 


27, 1974. 


From the Departments of Radiological Sciences, Medicine (Division of Rheumatology) and Pathology, University of California at 


Los Angeles. 
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knees in the absence of visible erosions. The 
sacroiliac joints manifested no abnormalities. 

Over the next several months, the patient 
was treated with short courses of colchicine, 
Indomethecin, Chloroquin and Tetracycline, as 
well as a prolonged course of acetylsalicylic acid 
without a significant clinical response. Corti- 
costeroid therapy was prescribed intermittently 
from 1968 to 1974; during each course arthritic 
symptoms abated and the subcutaneous nod- 
ules decreased in size and number; whenever 
the dose was decreased to less than 10 mg. per 
day, articular signs and symptoms worsened. 

After 14 months of corticosteroid therapy, 
roentgenograms (Fig. 2) revealed generalized 
progression of the erosions: bilaterally sym- 
metrical, well circumscribed, marginal erosions 
accompanied by soft fissue swelling affected 
all metacarpophalangeal and interphalangeal 
joints; nodular soft tissue protuberances over- 
laid both second proximal interphalangeal 
joints; several metacarpals Were eroded at their 
bases, as were the right scaphoid and right and 
left trapezium. Both feet manifested well cir- 
cumscribed marginal erosions of the metatarso- 
phalangeal joints, most severe at the first and 
fifth. The proximal interphalangeal joints were 
similarly eroded. In the left knee, small margi- 
nal erosions were disclosed along the posterior 
aspects of the tibial condyles and the postero- 
superior margin of the patella. A large erosion of 
the sternomanubrial joint was seen in a lateral 
roentgenogram of the chest. Repeat biopsies 
with histologic study of subcutaneous nodules 
and joint synovium reaffirmed the pathologic 
diagnosis of MR, with no change since the start 
of corticosteroid therapy. 

Re-evaluation in 1973 revealed either nega- 
tive or normal results for the following labora- 
tory tests: complete blood cell count, erythro- 
cyte sedimentation rate, urinalysis, serum and 
synovial lipids, serum immunoelectrophoresis, 
liver function tests, VDRL, latex fixation, anti- 
nuclear antibedy and complement determina- 
tions. The patient currently feels well, but 
nevertheless has noted slowly progressive, bi- 
lateral deformities of the distal interphalangeal 
joints of his hands without the development of 
new subcutaneous lesions. Roentgenograms 
(Fig. 3) revealed continued progression of the 
erosions in a striking bilateral fashion. The 
marginal erosions first seen in 1966 had pro- 
gressed to surface erosions of all the meta- 
carpophalangeal and interphalangeal joints. 
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Fic. 1. Case 1 following 4 months of arthralgia. 
(4) The hands reveal erosions of the right third 
and left fifth metacarpal heads (arrows). (B) A 
lateral view of the cervical spine discloses atlanto- 
axial subluxation of 6 mm. 


The eroded bone ends had become separated by 
intra-articular soft tissue. The carpal erosions 
had enlarged, and new erosions affected the 
fovea of both distal ulnae. Despite the severity 
of the erosions, only minimal osteoporosis was 
present and periosteal new bone was absent. In 
both hands, the proximal phalanges were de- 
viated in an ulnar direction and the wrists in a 
radial direction. Mild subluxations affected the 
interphalangeal joints. In the feet, bilaterally 
symmetric surface erosions involved virtually 
all metatarsophalangeal and interphalangeal 
joints. Both knees manifested progressive en- 
largement of well-circumscribed marginal ero- 
sions. In the shoulders, huge erosions of the 
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Fic. 2. Case 1, 18 months later, following 14 months of corticosteroid therapy. Posteroanterior views of 
e (4) left and (B) right hands, lateral views of (C) left and (D) right hands. 
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Fic. 2. (E and F) Anteroposterior views of (E) left and (F) right feet. 
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Nearly all joints manifest well circumscribed marginal erosions of striking bilateral symmetry. Some 
joints manifest surface erosions. At this stage the metacarpophalangeal and interphalangeal joints of the 
hands and the metatarsophalangeal and interphalangeal joints of the feet are affected with equal severity. 
Subperiosteal new bone is absent and osteoporosis is minimal. Soft tissue nodules are present in peri- and 


extra-articular regions. 


humeral heads were bilaterally symmetrical in 
severity and site. The distal end of the left 
clavicle and the inferior margin of both acromia 
were eroded. The thoracic spine manifested 
erosions of both costotransverse joints of the 
ninth thoracic vertebra. In the cervical spine, 
the 6 mm. atlanto-axial subluxation persisted. 
Mild erosive changes affected the lower third of 
the right sacroiliac joint. Despite the presence 
of large, well-defined erosions of the acetabula, 
and erosions of the femoral necks that resulted 
in an apple-core appearance, the femoral heads 
were relatively spared. Periosteal new bone re- 
mained absent and osteoporosis minimal. 
Biopsy of a*6 mm. subcutaneous nodule from 
the left hand (Fig. 7) revealed dense fibrous 
connective tissue containing capillaries, nu- 
merous histiocytes ranging in diameter from 10 
to I50 microns, and a sprinkling of lympho- 
cytes. The capillaries manifested a distinct 
onion-skin appearance, resulting from 3 to 5 
layers of spindle-cells resembling fibroblasts ar- 
ranged concentrically within the capillary walls. 
This pattern was accentuated by reticulin stain- 
ing. The remainder of the intercellular tissue 


also contained abundant reticulin fibers. The 
histiocytes contained up to 20 nuclei per cell 
cross section and cytoplasm containing PAS- 
positive and lipid-positive droplets. A biopsy of 
synovium from the left wrist revealed fine 
papillary synovial folds, the surface of which 
contained occasional small histiocytes featuring 
lacy cytoplasm only minimally positive to PAS 
and lipid stains, and manifesting no more than 
2 nuclei per cell. 


Case 1I. A 44 year old Caucasian man had an 
8 year history of progressive pain and swelling 
in both knees, shoulders, wrists, metacarpo- 
phalangeal and proximal interphalangeal joints, 
unrelieved by salicylate therapy. During the 
past 2 years, an erythematous, papular rash had 
erupted upon the forehead and right arm, and 
several small soft tissue nodules had appeared 
on the dorsum of the hands, in the periungual 
regions, over the ankles and bridge of the nose. 
Roentgenograms of the hands (Fig. 4) «evealed 
bilaterally symmetric, well circumscribed mar- 
ginal erosions of all distal interphalangeal joints 
and first metacarpophalangeal joints, accom- 
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Fic. 3. Case 1. At 7 years after the onset of joint symptoms. (4) A photograph of the hands reveals ulnar 
drift of the fingers and deformed interphalangeal joints. Posteroanterior views of (B) left and (C) right 
hands reveal that the erosions have progressed in severity, are strikingly bilaterally symmetrical and well 
circumscribed. All joints are severely eroded, but destruction of subchondral bone predominates at the 
interphalangeal joints. The adjacent destroyed bone ends have become increasingly separated. Sub- 
periosteal new bone is absent and osteoporosis is disproportionately mild. 
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Fic. 3. (D and E) Erosions of equal severity are seen in anteroposterior views of (D) left and (E) 


panied by soft tissue swelling without osteo- 
porosis or periosteal new bone. Similar erosions 
were present at the second right metacarpo- 
phalangeal joint. Biopsies of affected skin and 
a finger nodule confirmed the diagnosis of MR. 

Despite therapy with salicylates and Indo- 
methecin, pain, swelling and limitation of mo- 
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right feet. 


tion progressed, and pain began in the neck and 
lower back. One and one-half years later, the 
hand erosions had enlarged (Fig. 5) and a new 
erosion was seen at the base of the right first 
metacarpal. All metacarpophalangeal joints 
were swollen and painful. Mild bilateral de- 
formities were present at the distal interpha- 





Fic. 3. (F and G) The (F) right and (G) left shoulders manifest huge, bilaterally symmetrical erosions of the 
humeral heads and inferior surface of the acromia, and destruction of the left acromioclavicular joint. 


- 
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Fic. 3. (H-7) (H) An anteroposterior view of the pelvis discloses an erosion (arrow) along the iliac surface 
of the inferior part of the right sacroiliac joint. Huge erosions affect the acetabula. Lateral views of (Z) 
right and (7) left hips disclose erosions of the femoral necks, causing them to resemble apple-cores. The 
femoral heads are relatively spared and the distance between the adjacent subchondral bone margins is 
maintained despite the severe acetabular erosions seen in H. 


langeal joints of the index and little fingers. 
Roentgenograms of the feet and cervical spine 
revealed no abnormality, but small erosions 
without adjacent sclerosis were seen along the 
lower thirds of both sacroiliac joints. Roent- 
genograms of the knees revealed soft tissue 
swelling in the absence of erosions. None of the 
roentgenograms disclosed periosteal new bone 
or significant osteoporosis. 

Physic&l examination revealed a well-developed, 
muscular man with multiple, small, freely mov- 
able, nontender subcutaneous nodules over the 
bridge of the nose and dorsum of the hands. 


Both elbows were tender and warm, and both 
knees exhibited warmth, pain on motion, effu- 
sion, crepitation and 60 degree flexion contrac- 
tures. Subsequently, the patient was treated 
for 18 months with Cytoxan during which time 
significant relief of joint symptoms was accom- 
panied by disappearance of several cutaneous 
and subcutaneous nodules, and no roentgeno- 
graphic progression of erosions. 

Biopsy of a joint in the left hand before 
Cytoxan therapy (Fig. 8), revealed a moder- 
ately cellular infiltrate along a flattenéd syno- 
vial surface. A striking proliferation of histio- 
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Fic. 3. (K and Z) An antereposterior view of the (K) right knee reveals a well circumscribed marginal 
erosion (arrow). A lateral view of the (Z) right knee discloses a well circumscribed erosion along the 
posterior margin of the tibial plateau (arrow). Bilaterally symmetrical changes were present in the contra- 


lateral knee. 


cytes predominated near the synovial surface. 
The histiocytes ranged in diameter from 10 to 
40 microns, and contained 1 to 4 oval, round, or 
slightly lobulated nuclei, and cytoplasm mani- 
festing fine granules of PAS.positive and lipid- 
positive material. The surface cells had baso- 
philic cytoplasm while those more deeply 
situated had eosinophilic cytoplasm. Occasional 
lymphocytes and rare polymorphonuclear neu- 
trophils were present. The subsynovial tissue 
was edematous and contained numerous capil- 
laries, moderate numbers of hemosiderin laden 
macrophages (signifying previous hemarthroses) 
and histiocytes less numerous than those within 
the synovium. Microscopic examination of a 3 
mm. skin nodule over the left knee revealed 
dense, fibrous connective tissue and abundant 
capillaries with an onion-skin appearance. His- 
tiocytes idenfical to those within the synovium 
were noted. On light polarization, spaces ap- 
pearing between the collagen fibers represented 
foci of proliferating histiocytes. The collagen 
fibers were only minimally disrupted, and his- 
tiocytes neither surrounded, engulfed nor con- 
tained collagen fibers. 

Following several additional months of Cy- 
toxan therapy, roentgenograms of the hands 
and sacsoiliac joints revealed no progression of 
the erosions. Roentgenograms of the feet, 


shoulders, elbows, ankles, hips and entire sp ine 
revealed no abnormality except for minimal de- 
generative changes in the spine. The knees re- 
mained swollen in the absence of erosions. 





— = 


Fic. 3. (M) An anteroposterior view of the thoracic 
spine reveals erosions of the costotransverse joints 
of the gth thoracic vertebra. 





Fic. 4. Case 11. After 8 years of pain and swelling of 
multiple joints, and 2 years following the onset of 
skin nodules. (4) Photograph of the hands show- 
ing small nodules on the dorsum of the fingers and 
in the periungual regions. (B) Posteroanterior view 
of the hands. Well circumscribed marginal erosions 
affect all distal interphalangeal Joints, first meta- 
carpophalangeal joints and the base of the right 
second metacarpal. A mild flexion deformity af- 
fects the distal interphalangeal joint of the right 
little finger. 


DISCUSSION 


Although the designation “multicentric 
reticulohistiocytosis" has come into general 
use, at least 12 synonyms pervade published 
reports: lipoid dermatoarthritis,! 46.10.14.19 
giant cell histiocytomatosis, giant cell 
histiocytosis,? reticulohistiocytic granu- 
loma,?!5 giant cell reticulohistiocytosis,!° 
reticulohistiocytoma,-!97!5 lipoid rheuma- 
tism, normocholesterolemic xanthomatosis, 
nondiabetic cutaneous xanthomatosis,”° re- 
ticulohistiocytosis,? giant cell reticulohis- 
tiocytoma and lipoidosis simulating rheu- 
matoid irthritis.*? A recent survey of the 
literature by Barrow and Holubar? uncov- 
ered 33 documented cases of MR and 95 
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related articles. Reports of 3 additional 
cases have since been published,^*7:5 1 of 
these cases being reported twice to empha- 
size clinical! and roentgenographic® fea- 
tures. 


CLINICAL FEATURES 


The onset of MR may occur at any time 
between adolescence and senescence. The 
mean age at onset is 43 years. Females are 
affected more commonly than males in a 
ratio of 2:1. Caucasians have comprised 85 
per cent of the 38 published cases, including 
I of the 2 cases herein reported. The re- 
maining cases include 3 Black Americans 
(1 herein reported), g Japanese American 
and an American Indian. No substantive 
evidence of familial predisposition for the 
disorder has been established. 

Clinical manifesgations begin insidiously. 
In the majority of cases, polyarthritis 
precedes the nodular cutaneous eruptions 
by an average of 3 years, a fact that em- 
phasizes the importance of early roentgeno- 
logic recognition. One of the clinical hall- 
marks of MR is rapid progression of joint 
involvement. Although the disease tends to 
wax and wane, it frequently evolves into an 
incapacitating and deforming arthritis, 
with the interphalangeal joints being the 
predominant sites of hand involvement. 
In a third of the cases, destruction of ar- 
ticular cartilage and underlying bone is so 
extreme as to result in "arthritis mutilans" 
(Fig. 6). Cutaneous and subcutaneous 
nodules predominate in the vicinity of the 
ears, bridge of nose, scalp, dorsum of hands 
and nail beds. The nodules repeatedly ap- 
pear, enlarge and often regress; however, 
new crops of nodules arise as older ones 
stabilize or disappear. Finally, after several 
years, the arthritis and nodules may be- 
come quiescent. At this end-stage of dis- 
ease, the patient is frequently left with 
crippling deformities of the hands and a 
disfigured “leonine facies." 

One report of MR with autopsy findings!’ 
described typical nodules of the skin, sub- 
cutaneous tissue, laryngeal mucosa, bone, 
voluntary muscles, bronchial lymph nodes 
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Fic. 5. Case 11. Eighteen months later. (4 and B) Postero- 
anterior views of the hands disclose marginal erosions that 
have progressed to surface erosions with resultant bi- 
lateral deformity of the interphalangeal joints of the index 
and little fingers. A new erosion is seen at the base of the 
right first metacarpal. All metacarpophalangeal and inter- 
phalangeal joints are swollen. (C) An oblique view of the 
thumb and index finger of the right hand shows well 


circumscribed erosions (arrows). 


and endocardium. In a recently published 
case report® MR has been histologically 
documented not only in the skin, subcu- 
taneous tissue, and synovium of joints and 
tendon sheaths, but also in the perirenal 
fat and stomach. This histologic evidence 
implies that, at least in some patients, 
MR is a systemic disorder. 


PATHOLOGIC FEATURES 


The skin lesions of MR are characterized 
by well circumscribed, unencapsulated, 
nodular infiltrates, each measuring a few 
millimeters to a few centimeters in diame- 
ter, localized between bundles of dermal 
collagen. The nodules may occupy part of 
the dermis, may extend throughout its en- 
tire thickness to encroach upon the subcu- 
taneous fat, or may be entirely subcutane- 
ous in location (Fig. 7). The histologic 
hallmark of MR is the presence of multi- 
nucleate, lipid-laden histiocytes sometimes 
resembling foreign body type giant cells. 
The hjzarre nuclei within the histiocytes 
may be peripherally or centrally aligned. 


Up to 20 nuclei may be present in each 
histiocyte. The nuclei are round, oval or 
lobulated, bounded by a distinct membrane 
and contain I or 2 prominent nucleoli. The 
cytoplasm is eosinophilic, may exhibit 
either a finely granular or foamy appear- 
ance, or may contain tiny vacuoles. Mono- 
nuclear histiocytes containing finely granu- 
lar eosinophilic cytoplasm are present in 
large quantities. The dermal connective tis- 
sue is well vascularized. Lymphocytes may 
form discrete perivascular cuffs around 
numerous dilated capillaries and, in early 
lesions, may result in dense lymphocytic 
infiltrates. In both cases herein reported, 
the capillaries manifested an onion-skin 
appearance, resulting from concentric lay- 
ering of spindle cells resembling fibroblasts 
within the capillary walls. This feature is 
noteworthy, being found in no other in- 
flammatory polyarthritis except systemic 
lupus erythematosus, where onion-skin- 
ning is seen in the splenic arterioles. 

The synovial lesions of MR (Fig. 8) are 
similar histologically to those of the skin. 
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Fic. 6. End-stage arthritis mutilans resulting from multicentric reticulohistiocytosis. (4) A photograph of 
an "accordian hand" of another patient with MR shows shortened fingers with severe redundancy or 
wrinkling of the skin, characteristic of late MR. (B) A comparable roentgenogram reveals loss of underly- 
ing bone scaffolding. Many folds of skin are present. (Courtesy of W. Martel, M.D. and the publishers of 


Radiology.*) 


Histiocytes proliferate within an edematous 
and highly vascular stroma, and are seen 
in greatest numbers near the synovial sur- 
face. 

The synovitis of MR must be distin- 
guished pathologically from that of florid 
rheumatoid arthritis which may rarely be 
associated with giant cells! (Fig. 9). The 
giant cells of rheumatoid synovitis like 
those of MR may feature multiple periph- 
erally aligned nuclei, but differ from those 
of MR in that their cytoplasm is homogene- 
ous rather than foamy or granular. More- 
over, florid rheumatoid synovitis manifests 
more severe villous hyperplasia and a 
greater abundance of lymphocytes and 
plasma cells. 


ROENTGENOGRAPHIC FEATURES 


Although striking  roentgenographic 


changes are frequently associated with MR, 
less than a third of published reports con- 
tained roentgenograms,!:3+4:5:8,10,13,14,16,18,19 
and scant attention has been given to de- 
tailed roentgenologic analysis.*15:14:16.18.19 J n 
the previously reported cases the interpha- 
langeal joints of the hands were the most 
frequent sites of involvement, being af- 
fected in 77 per cent of cases. In three- 
fourths of the cases with roentggnograms of 
the hands, marginal erosions of the inter- 
phalangeal joints eventually progressed to 
extensive destruction of the articular sur- 
face cartilage and underlying bone. Ac- 
companying this destruction were increased 
separation of the eroded bone ends by the 
edematous, thickened synovium, and soft 
tissue swelling of striking severity. Multi- 
nodularity of the skin, subcutaneous tissue 
and tendon sheaths in the hands, wrists and 
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upper limbs was reflected roentgenograph- 
ically in large and small soft tissue masses 
that were neither increased in density nor 
calcified. 

The roentgenographic changes in the 2 
cases herein reported are characteristic of 
MR. The erosions ultimately predominated 
in the interphalangeal Joints of the hands, 
and were marginal, well circumscribed, and 
strikingly bilaterally symmetric in dis- 
tribution and extent. In the first and more 
advanced of our 2 cases, the marginal ero- 
sions in the hands and feet rapidly pro- 
gressed to symmetric surface erosions of 
almost all of the synovium lined joints. 
The shoulders, hips and sternomanubrial 
joints manifested bilateral erosions as se- 
vere as those in the hands and feet. Atlanto- 
axial subluxation was present virtually 
from the onset of symptoms. The sharp 
margins of the erosions, disproportionate 
mildness of the accompanying osteoporosis, 
and absence of periosteal new bone reflected 
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nodule in the left hand. (4) The nodule is 
composed of dense, fibrous connective tissue, 
large histiocytes containing multiple small, 
round nuclei and granular cytoplasm, and 
numerous capillaries surrounded by con- 
centric onion-skin layers of fibrous tissue be- 
tween which are lymphocytes (arrows). (H 
and E, X125.) (B) Higher magnification re- 
veals that the histiocytes contain distinctive 
foamy, almost lacy cytoplasm (upper center) 
and concentrically layered capillaries (arrow) 
infiltrated by lymphocytes. (H and E, X350.) 
(C) Reticulin staining clearly reveals the 
pattern of the multiple layered capillary 
walls. (X125.) 


the mildness of the inflammatory response 
and resultant lack of repair by the under- 
lying bone. 


ROENTGENOLOGIC DIFFERENTIAL DIAGNOSIS 


Since in MR arthritis often precedes 
cutaneous manifestations, astute roent- 
genologic analysis may play a key role in 
early diagnosis. Other erosive polyarthri- 
tides with early or predominant peripheral 
joint manifestations are psoriatic arthritis, 
Reiter's disease, rheumatoid arthritis, ero- 
sive osteoarthritis and gout. With the sole 
exception of erosive osteoarthritis, in which 
the erosions are central from their incep- 
tion, the erosive polyarthritides including 
MR are characterized by marginal ero- 
sions which progress to surface erosions. 
However, the character and distribution of 
the erosions and the presence or aksence of 
concomitant periosteal reaction and osteo- 
porosis vary from one form of arthritis to 
the next. These variations serve as dis- 
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Fic. 8. Case rr. Histology of synovium taken from a 
joint in the left hand. (4) The synovial surface is 
flat and hypercellular. The round, dark masses 
seen along the upper portion of the field represent 
large histiocytes. The deeper synovial layers are 
edematous, hypervascular and contain hemosiderin 
filled macrophages. (H and E, X50.) (B) Higher 
magnification discloses a large granular histiocyte 
(arrow) with a small, round, eccentric nucleus. 


(H and E, X 300.) 


tinguishing clues to the diagnosis. 
Although arthritis mutilans is the non- 
specific end-stage of any inflammatory 
polyarthritis, no polyarthritis is as rapidly 
destructive as MR. Many folds of skin may 
be present because of loss in length of the 
underlying bone scaffolding (Fig. 6). 
Psoriatic Arthritis: Because classical pso- 
riatic arthritis predominates in the distal 
interphalangeal joints, this erosive poly- 
arthritis is most likely to be confused with 
MR. Many differing features enable the 2 
disorders to be distinguished: whereas the 
erosiong of MR are striking in their bilat- 
eral symmetry, are well marginated, and 
not associated with periostitis, the erosions 
of psoriatic arthritis tend to be bilaterally 
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asymmetric, manifest ill defined or fuzzy 
margins, and are characteristically associ- 
ated with periosteal new bone that may be 
florid. Interphalangeal ankylosis in the 
hands or feet occurs in 15 per cent of pa- 
tients with psoriatic arthritis, but has not 
been reported in MR. Although subungual 
and periungual nodules occur in MR, thick- 
ened and deformed nails, frequently seen 
in roentgenograms of the hands and feet in 
psoriasis, are not found in MR. 

Reiter s Disease: The erosions of Reiter's 
disease tend to be bilaterally asymmetric 
and predominate in the lower limbs, par- 
ticularly the feet, and sacroiliac joints. 
The appearance of the erosions and perio- 
steal reaction may be identical to that seen 
in psoriatic arthritis. Many of the features 
distinguishing psoriatic arthritis from MR 
are, therefore, the same that distinguish 
Reiter's disease from MR. 

Rheumatoid Arthritis of Adult Onset: 
Whereas MR involves the interphalangeal 
joints most severely, rheumatoid arthritis 
tends to affect most severely the metacar- 
pophalangeal and | metatarsophalangeal 
joints. As in MR, the erosions tend to be 
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Fic. 9. Rheumatoid synovitis with giant cells. The 
giant cells probably arise by syncytial fusion of 
synovial histiocytes (arrows), and then migrate 
into the deeper tissues. The nuclei are abundant, 
forming rosette-like structures. The cytoplasm of 
the giant cells in rheumatoid synovitis is homoge- 
neous rather than granular or vacuolar as typifies 
the histiocytes of MR. More extensive lympho- 
cytic and plasma cell infiltrates are present in 
rheumatoid synovitis than in MR. (H and E, 
X250.) 
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bilaterally symmetrical and incite little or 
no periosteal reaction. Unlike active MR, 
in which osteoporosis is absent or minimal, 
severe osteoporosis is characteristic of 
rheumatoid arthritis and may be one of 
its earliest manifestations. Atlanto-axial 
subluxation is common to both rheumatoid 
arthritis and MR. 

Gout: The sharp margins of erosions, 
paucity of associated periosteal new bone, 
and relative lack of osteoporosis even in 
the face of severe erosions are features 
common to gout and MR. In contradis- 
tinction to MR, the distribution of erosions 
in gout tends to be haphazard and bilater- 
ally asymmetric and their progression is 
very slow. Preservation of articular car- 
tilage in the presence of extensive focal 
erosions is a characteristic feature of gout 
that is absent in MR; $n MR the surface 
articular cartilage and underlying bone are 
destroyed rapidly and relatively early in 
the course of the disease. In cases of inade- 
quately treated gout, tophi of long dura- 
tion may be slightly and sometimes strik- 
ingly increased in roentgenographic density 
as a result of calcium urate deposition, 
whereas the soft tissue nodules of MR do 
not manifest calcification or increased den- 
sity. Long-standing, inadequately treated 
gout may feature huge erosions with tophi 
bounded by prominent overhanging pro- 
jections of subperiosteal new bone which 
extend far beyond the original cortical 
surface. This feature is specific for gout and 
does not occur in MR. 


SUMMARY 


Detailed analysis of the progressive 
roentgenographic changes found in com- 
plete serial skeletal surveys of 2 men with 
multicentric reticulohistiocytosis (MR) 
have been correlated with pathologic find- 
ings and compared to features previously 
reported. The lesions of MR predominate 
in skin and synovium and result in the fol- 
lowing characteristic features: (1) sharply 
circumscribed, rapidly progressive, strik- 
ingly btlaterally symmetric erosions spread- 
ing from joint margins to articular sur- 
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faces; (2) interphalangeal joint predomin- 
ance; (3) early and severe atlanto-axial in- 
volvement; (4) disproportion between se- 
verity of joint destruction and mildness of 
symptoms; (5) absent or minimal periosteal 
reaction; (6) absent or disproportionately 
mild osteoporosis compared to the severity 
of erosions; and (7) prominent, uncalcified 
soft tissue nodules. Since arthritis often 
precedes cutaneous manifestations, careful 
roentgenologic evaluation may play a key 
role in early diagnosis. 


Richard H. Gold, M.D. 
Department of Radiology 
UCLA Health Science Center 
Los Angeles, California 90024 
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CLINICAL APPRAISAL OF A NEW LYOPHILIZED Tc? 
STANNOUS PYROPHOSPHATE KIT FOR 
SKELETAL IMAGING* 


By NORMAN S. ANDERTON, R.Pz., LINDA MONROE, MS., 
and JOHN A. BURDINE, M.D. 
HOUSTON, TEXAS 


"que stannous chelate of pyrophosphate 
(SnPyP) complexed with Tc99?» is a 
stable and convenient agent which has been 
reported to provide excellent skeletal im- 
ages in clinical trials.^9" Being a specific 
linear dimer, it offers more consistency in 
labeling characteristics and bone localiza- 
tion than the polyphosphates of variable 
chain lengths. In addition, blood clearance 
and bone uptake are more rapid, and bone- 
to-background ratios have been proven to 
be higher. Recent work suggests that 
Tc®™ stannous polyphosphate is hydro- 


lyzed in vivo to pyrophosphate which may. 


in fact be the active compound localized in 
bone? 

The accumulation of a bone-seeking 
radiopharmaceutical accomplishes 2 func- 
tions: (1) the definition of normal bone 
structure; and (2) delineation of bone 
lesions in conttast to normal bone. The 
initial clinical trials of Tc??*» SnPyP have 
established its capacity to produce high 
quality images of normal bone. As a result, 
it is possible in some cases to detect skeletal 
abnormalities which do not concentrate 
the radionuclide and appear as negative 
defects, as reported recently with poly- 
phosphates.*5 However, the high concen- 
tration in normal bone is a potential dis- 
advantage in the detection of the more 
common lesions which are associated with 
increased radioactivity. The final deter- 
minant of success for any new bone imaging 
radiopharmaceutical is the degree to which 
it concentrates in bone lesions relative to 
background and normal bone. Although 
labeled phosphates have proven ability in 
defining the normal skeleton, their accu- 
racy in detecting lesions has not yet been 
documénted. ` 


The purpose of this investigation was to 
evaluate Tc” SnPyP in relation to a bone 
imaging agent with a known level of ac- 
curacy. Strontium 85 chloride was selected 
for the comparison because it has been ob- 
served in our experience and others, that 
despite some logistic disadvantages, this 
radionuclide when properly used results in 
the highest lesion-to-background ratio of 
any of the commonly used radiopharma- 
ceuticals,!9 


MATERIAL AND METHOD 


Prior to clinical evaluation of the Tc*9» 
SnPyP kit, extensive pharmacologic and 
toxicologic studies were performed in ani- 
mals. Tissue distribution was measured in 
organ samples from rabbits injected with 
33 uc/kg. containing 0.2 mg./kg. of SnPyP. 
An average of 55 per cent of the injected 
dose was accumulated in bone within 1 
hour, with 45 per cent still detectable at 36 
hours. The primary mode of excretion was 
in the urine with 32 per cent of the injected 
dose appearing at 1 hour and 5o per cent at 
36 hours. Remaining soft tissue concentra- 
tion was minimal. In acute and subacute 
toxicity studies performed in mice, rats, 
rabbits, and dogs using Io to 1oo times the 
anticipated maximum human equivalent 
dose of 0.2 mg./kg., no signs of any gross or 
microscopic toxic effects were detected. In 
consideration of the potential chelation of 
ionized serum calcium by the SnPyP, serial 
bipolar lead II electrocardiograms were 
recorded in anesthetized dogs before, dur- 
ing, and after the administration of 5 to so 


.times the maximum anticipated adult dose. 


No abnormalities including prolongation of 
the Q- T interval were observed. 
The kit used in this study was supplied 


* From the Baylor College of Medicine and St. Luke's Episcopal-Texas Children's Hospitals, Houston, Texas. 
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TABLE I 


COMPARISON OF 'Tc*9SnPyP AND Sr551N 20 PATIENTS 





1 
Sr ' Tc?™SnPyP 
A. Detection of Abnormalities 
Normal scans 4 6 
Abnormal scans 13 14 
Questionable scans 3 o 
(2 equivocally positive) 
(1 equivocally negative) 
"Total abnormal scan areas 32 50 
B. Image Quality 
Definition of bone structure 
Good o 79 per cent 
Fair or poor 100 per cent 21 per cent 


Non-target activity 

Interference with interpretation 
Lesion-to-bone contrast 

Good 

Fair or poor 


as a vial containing 15.4 mg. lyophilized 
stannous pyrophosphate, sterile and pyro- 
gen-free, in a nitrogen gas atmosphere.* 
Labeling is accomplished by adding 10 to 
100 mc of pertechnetate in a volume of 1 to 
to ml., and allowing the solution to stand 
for ; minutes at room temperature. Label- 
ing efficiency was determined by descend- 
ing chromatography using Whatman No. 
3MM paper developed in a solvent mixture 
of 85 per cent methanol and 15 per cent 
aqueous NH4OH (10 per cent). 

The first 30 patients of more than 400 
imaged to date were monitored before and 
after injection of Io mc (2 to Io mg. 
SnPyP) for changes in neurologic or vital 
signs. Fifteen of these were further evalu- 
ated by the following tests before and 24 
to 48 hours following injection: complete 
blood cell count, alkaline phosphatase, 
SGPT, total bilirubin, BUN, creatinine, 
and routine urinalysis. Scintillation camera 
imaging was performed at 3 hours post- 
injection in multiple anterior and posterior 
views covering the entire skeleton. 

To investigate comparable clinical effi- 
cacy, 20 patients were scanned with both 
Sr and Tc?» SnPyP. These patients 


. * TechneScan TMPyPTM (stannous pyrophosphate) u. Mall- 
inckrodt, Inc., St. Louis. 


5/20 (25 per cent) 
3/20 (15 per cent) 


62 per cent 
38 per cent 


16/20 (80 per cent) 
M : 


* 85 per cent 
I5 per cent 


were selected on the basis of 2 criteria: (1) 
positive Tc??» SnPyP scan, or (2) negative 
Tc™ SnPyP scan, but a high suspicion of 
bone disease from other clinical findings. 
Strontium scans were performed with the 
rectilinear scanner from 4 to 7 days follow- 
ing the injection of roo uc of Sr*. The 
strontium and pyrophosphate scans were 
interpreted independently and graded for 
over-all image quality (definition of bone 
structure, interference from bladder, liver, 
or colon; number and location of abnor- 
malities,:and lesion-to-bone contrast). 


RESULTS 


In all Tc’ SnPyP preparations tested, 
radiochromatography revealed greater than 
99 per cent labeling efficiency with no evi- 
dence of saturation of binding capacity for 
SnPyP when up to 100 mc of Tc?» was 
added to the kit. 

The administration of Tc?* SnPyP to 
more than 400 patients has produced no 
adverse effects. Vital and neurologic signs 
remained essentially unchanged after in- 
jection, and the biochemical blood and 
urine testing in the initial 15 patients was 
negative. 

In the comparison of pyrophosphate and 
strontium scans, 14 of the 20 patients had 
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Fic. 1. Left lateral views of skull in a 76 year old male with metastatic carcinoma of prostate. 
(4) Sr® (without contrast enhancement), and (B) Tc?™SnPyP. 


abnormal Tc??» SnPyR scans. The corre- 
sponding Sr* scans were interpreted as 
definitely abnormal in 13 of these patients 
and questionable in one due to gastroin- 
testinal retention of activity overlying 
bone (Table 1, A). Similar non-target 
activity was visualized in 2 other Sr% scans 
in spite of a delay of 4 to 7 days between 
injection and scanning in the majority of 
patients. In contrast, the bladder visualiza- 





tion, which occurred in most of the Tc’ 
SnPyP scans, did not interfere with the in- 
terpretation in any case (Table 1, B). A 
total of 50 abnormal areas was noted in the 
Tc’ SnPyP scans and 32 in the Sr* scans. 
Figures 1 and 2 represent images in which 
the abnormalities were greater in number 
and better delineated with Tc? SnPyP 
than with Sr. Definition of bone structure 
was rated good in 79 per cent of the Tc?™ 


Fic. 2. Posterior views of spine in a 48 year old male with metastatic carcinoma of prostate. 
^ (4) Sr* (without contrast enhancement), and (B) Tc*»SnPyP. 
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ANTERIOR 


Fic. 3. Anterior view of sternum in a 60 year old male 
with metastatic carcinoma of lung showing bone 
lesion with decreased Tc??SnPyP uptake (arrow). 


SnPyP scans, but in none of the Sr* scans, 
while lesion-to-bone contrast was good in 
85 per cent of the Tc??» SnPyP scans and 
62 per cent of the Sr* scans. In addition, 1 
patient had a sternal lesion thought to be 
metastatic carcinoma of the lung which 
resulted in diminished radioactivity on the 
scan (Fig. 3). 


CONCLUSIONS 


This investigation suggests that Tc%™ 
SnPyP is probably more effective than 
Sr* in detecting lesions, and, in addition, 
it offers several significant advantages over 
previously used agents. In addition to the 
obvious benefits of Tc®™ labeling with a re- 
sulting high photon yield, reduced radia- 
tion dose, and appropriate gamma energy 
for the scintillation camera, the consistency 
of its labeling characteristics and bone 
localization is a definite improvement over 
polyphosphates. These features permit 
bone scanning to be used as a routine 
screening procedure. With Tc?» SnPyP 
there is po interference from either excre- 
tion into the gastrointestinal tract which 
is a problem with Sr*, or collection of 
activity in the liver as seen with F!5*. With 
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the high degree of normal bone localization 
which apparently does not decrease lesion- 
to-normal bone contrast, the identification 
of areas having decreased activity is pos- 
sible, whereas such lesions cannot be read- 
ily discerned with Sr*. The new diphos- 
phonate agent may be very similar to pyro- 
phosphate in imaging characteristics, but 
this remains to be proved by comparative 
clinical study. 

Tc?» labeled stannous pyrophosphate 
from a new lyophilized kit is easy to pre- 
pare and produces bone images of excellent 
quality. No toxic effects were detected in 
animals receiving up to 100 times the 
human equivalent dese, and no adverse 
reactions have been observed in more than 
400 patients who have received an imaging 
dose of 10 mc (2 to 10 mg. SnPyP). 

In a comparison with Sr* in 20 patients, 
Tc’ SnPyP was interpreted as normal in 
6 cases and abnormal in 14, while Sr% pro- 
duced normal scans in 4 patients, abnormal 
scans in 13, and questionable results in 3 
due to interference from gastrointestinal 
activity overlying bone. In addition, lesion- 
to-bone contrast was better using Tc% 
SnPyP and a greater number of abnormali- 
ties were detected than with Sr®, 

Due to the rapid localization in bone and 
the lower radiation dose to the patient as 
compared with Sr, agents such as Tc%™ 
SnPyP should render total body bone scan- 
ning a routine procedure in nuclear medi- 
cine facilities. 


John A. Burdine, M.D. 
Nuclear Medicine Service 
Department of Radiology 
Baylor College of Medicine 
Houston, Texas 77025 
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MONITORING 


IN THE MANAGEMENT OF RADIOTHERAPEUTIC 
AND CHEMOTHERAPEUTIC PATIENTS* 
By MANUEL VIDER, M.D., RAFIAH KASHMIRI, M.Sc., WILLIAM R. MEEKER, M.D., 


BERNARD MOSES, and YOSH MARUYAMA, M.D. 
LEXINGTON, KENTUCKY 


Gor and Freedman in 1965? reported 


a new antigen which they found in. 


human colonic cancers and human fetal 
colonic tissue. This antigen was named 
carcinoembryonic antigen or CEA. Since 
then, many papers have been published 
on the application of this test in human 
cancers, not only for colonic, but in other 
cancers as well. This antigen was originally 
thought to be entodermally derived, tumor 
specific, and diagnostic for colon carcinoma." 
The clinical usefulness of CEA after 
numerous studies is currently contradictory 
and unclear.—719311,4-4 Tn the begin- 
ning, it was thought that the test would be 
useful in screening of the otherwise undiag- 
nosed patients with colon cancers,’ but 
such has not been the case.* The Hansen 
radioimmunoassay technique can detect 
nanogram (107? gram) quantities in plasma 
which should represent rather small tu- 
mors, but the percentage of false positives 
and negatives is quite high. On the other 
hand, it may be of value in certain high 
risk cancer groups, e.g., breast mastop- 
athies and polyposis of the colon. How- 
ever, CEA is not a tumor specific antigen. 
CEA is more likely a tumor associated 
group of antigens, one of which may be 
specific for entodermally derived tissues, or, 
Eg., from noncancerous, injured cells of 
lung, kidney, gastrointestinal tract, and 
liver.? Elevated CEA levels have also been 
reported in smokers,!5 patients taking vita- 
min pills, and patients with various illnesses 
such as inflammatory bowel disease and 
- liver disease.?! 
The objective in the planning and carry- 


ing out of this study was to clarify and ex- 


tend the interpretation and application of 


a currently available immunologic test to 
the monitoring and management of the 
patient undergoing radiotherapy or chemo- 
therapy. To carry out this study 2 groups 
of patients were selected. One group of 122 
patients was selected for study from a Ra- 
diation Oncology Clinic. A separate group 
of 52 patients was selected from those 
treated in a Cancer Chemotherapy Clinic 
using accepted prótocols of cancer chemo- 
therapeutic agents. The clinical and CEA 
responses are compared in this report in 
an effort to compare the usefulness of this 
assay in 2 groups of patients with cancer, 
undergoing antitumor therapy of 2 different 


types. 
' MATERIAL AND METHOD 


The method used is essentially that de- 
veloped by Hansen eż al.” and described in 
detail by them and others??? for CEA. 
Basically, a standard radioimmunoassay 
using I?5 labeled monospecific goat anti- 
CEA antibody was carried out. A sample 
of plasma was obtained from the patient 
using EDTA as an anticoagulant and was 
assayed, for CEA. Low plasma levels may 
be detectable, but the test was not consid- 
ered positive unless the level was greater 
than 2.5 nanograms/ml. Pc 

Patient population studied and sampling 
pattern. The patient population studies 
were all drawn from the Radiation Medi- 
cine Clinic and Surgical Oncology Clinic of 
the University of Kentucky Medical Cen- 
ter. The patients are go per cent white, and 


* From the ae of Radiation Medicine and Experimental Cancer Research Laboratory, Pepartment of Surgery, University 


of Kentucky Medical Center, Lexington, Kentucky. 


Supported in part by grants CA 17786, and CA 05528 from the NCI. 
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entirely from the Appalachian Mountain 
and Central Kentucky regions. A large 
variety of neoplasms was seen. 

One hundred and twenty-two patients 
were examined in a study at the Radiation 
Oncology Clinic of the University of Ken- 
tucky Medical Center, Lexington, Ken- 
tucky. The study was carried out in a 
"double blind" manner. The samples were 
taken and transferred to the laboratory, 
then stored until all the samples of the same 
patient were collected. The results were 
obtained only after a conclusion was 
reached regarding clinical response. The 
first sample was taken before radiotherapy 
was started, the secqnd was taken at the 
midpoint of the radiotherapeutic plan. For 
example, if the patient was planned for 
6,000 rads, the second sample was taken 
after 3,000 rads. If a patient was planned 
for 2,000 rads, the second sample was 
taken at 1,000 rads. In that manner a 
standardized sampling pattern was fol- 
lowed. The third sample was taken at the 
end of the treatment and the fourth sample 
2 months after the completion of the treat- 
ment. CEA levels greater than 2.5 ng/ml. 
were found in 68 per cent of proved cancer 
patients in the Radiotherapy Clinic. 

Fifty-two patients seen in a Surgical 
Oncology Clinic and undergoing cancer 
chemotherapy were studied in an effort to 
compare CEA response using this modality 
of treatment. A protocol similar to that 
used in the radiotherapy study was used 
for the chemotherapy patients. 

Cases grouped by organs. Table 1 shows 
the distribution of cases by site of origin. 
These were rather different and reflect 
the types of cancér cases referred to, and 
accepted for" treatment by, these 2 clinics. 
Lung, head and neck and gynecologic tu- 
. mors were common in the Radiotherapy 
Clinic. Breast and colorectal cancers and 
sarcomas were more common in the Chemo- 
therapy Clinic and generally were more 
advanced, often with distant metastases. 

Treatment protocols. External beam ther- 
apy wasordinarily used for radiation treat- 
ment following routine prescription and 
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Tase I 


CASES GROUPED BY ORGANS 








Radio- Chemo- 
therapy therapy 

Cases Cases 
Lung 32 3 
Head and neck I5 
Uterus 13 
Colon and rectum 13 II 
Lymphomas Il 
Breast 12 24 
Skin 5 7 
Upper gastrointestine 4 
Urinary tract 3 
Multiple myeloma $ 
Prostate and testicle 3 
Ovary 2 
Brain 2 
Sarcomas 7 
Pancreas 2 

122 52 

Total—174 


treatment schedules. Usually cobalt 60 
teletherapy was used at dose schedules of 
about 1,000 rads per week. For chemother- 
apy, a variety of agents was used. These in- 
cluded s-Fluorouracil, 5-Azacytidine, Di- 
methyl Triazeno Imidazole Carboxamide 
(DTIC), and multiagent combinations. 
These are shown in Table n. In general, 
these patients had more advanced and dis- 
seminated tumors and this was the usual . 
reason for the chemotherapy. 


Taste II 
CHEMOTHERAPY AGENTS USED 








Cases 


5-Fluorouracil alone 

5-Fluorouracil and combination of multiple- 
agents 

5-Azacytidine 

Hormones 

DTIC* alone 

DTIC* and combinations 

Immunotherapy 

Other 


|J 
o 


ba! Ca] 
e es Er EFA 





* DTIC= Dimethyl Triazeno Imidazole Carboxamide. 
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Taste HI 


CODING SYSTEM: PATTERNS OF 
RESPONSE TO TREATMENT 








Laboratory CEA? Response 

1. Normal range, detectable, but less than 2.5 
ng/ml. 

2. Sustained elevation, greater than 2.5 ng/ml.* 

3. Progressive rise, to levels greater than 2.5 
ng/ml. 

4. Progressive decline, initial levels greater than 
2.5 ng/ml. 


Clinical Response 
1. No clinical evidence of disease 
2. Widespread tumor or unresponsive tumor* 
3. Tumor progression, patient deterioration 
4. Tumor response or clinical improvement 
X. Uncertain outcome 





* Based upon experience of an earlier study,! category 2 was 
not found to be of any value. 


Coding system: Patterns of response to 
treatment. One of the major objectives of 
this study was to devise a system of clarify- 
ing response patterns. To describe our data 
and to correlate clinical and serum CEA 
response, we used a coding system, shown 
in Table 111. The coding system used values 
1 through 4 and a similar code was used for 
both clinical response and CEA response. 

Table 1v depicts some of the combina- 
tions which could be observed. For exam- 
ple, 1-X is an initial normal level, with an 
uncertain outcome; 4-4 is an elevated initial 
level with a response to treatment. The 
first digit represents the laboratory CEA 
value, the second digit represents the clin- 
-ical response. 
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i RESULTS 

Response after radiotherapy. Figure 1 
shows typical curves of CEA levels. Levels 
could rise, remain the same, or fall. The 
Figure 'traces typical response patterns 
which have been observed. Curve 3 is 
typical | for a nonresponder with progres- 
sively rising CEA values. Curve 4 represents 
a responder with a progressively falling 
CEA value. The line drawn at the 2.5 ng/ 
ml. level indicates the arbitrary upper 
limit of normal. T 

Patterns of response following radiotherapy 
or chemotherapy. Table rv shows the corre- 
lation of CEA and clinical response of tu- 
mor to therapy. This is represented by the 
following pair of digits describing clinical 
(2nd digit) and laboratory CEA (ist digit) 
response: 4—4 code (fall with tumor re- 
sponses); 3—3 cote (progressive rise with 
tumor progression); and 1—1 code (nor- 
mal level—no evidence of disease). 

In this regard, both radiotherapy and 
chemotherapy were similar and correlated 
with clinical response. We observe a pau- 
city of 4—4 responses with chemotherapy 
compared to radiotherapy, this being 21 
per centiwith radiation and 6 per cent with 
chemotherapy. The obviotts reason for this 
is that the radiation treatment patients 
had more localized tumors, and the chemo- 
therapy patients had, in general, more ad- 
vanced and metastatic disease which re- 
sponded ‘less well to the agents adminis- 
tered. , 

It should be noted that 44 patients in 

| ` 


Tase IV | 
CEA CURVES (CODED) AND CLINICAL TUMOR RESPONSE (CODED) AND 


CORRELATION WITH RADIOTHERAPY OR CHEMOTHERAPY 

















SENS 
Pattern Radiation Per Cent 
; Number 
(1-1 16 13)* 
3-3 32 26 
Hu 25 21 
57 





* 16 cases had borderline values >2.5 ng/ml.; 44 cases had no detectable CEA. 


T 18 cases had no detectable CEA. 


Pattern Chemotherapy} Per Cent 
i Number 
r3 31 60 
474 3 "y 6 
| 34 
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Fi. 1. Response of plasma CEA with treatment. Serial samples are drawn according to the sampling pattern 
described in the text. Pattern 3 is a progressively rising level of plasma CEA in nonresponders. Pattern 41s 


one that falls following treatment in responders. 
e 


this series studied in the Radiation Medi- 
cine Clinic had non-detectable CEA levels 
(36 per cent). At the same time, 24 patients 
in the Oncology Clinic were also negative 
(35 per cent) in the patient sample studied 
concurrently. Of the 78 patients with de- 
tectable CEA plasma levels in the Radia- 
tion Therapy Clinic, 73 patients showed 
CEA response curves correlating with clin- 
ical response to radiotherapy (Table 1v); 
16 cases hag borderline detectable levels 
(X2.5 ng/ml.) and were in the 1—1 group. 


In addition, 3 patients (4 per cent) had . 


tumors which were progressing with falling 
CEA levels; 1 patient (1 per cent) had clin- 
ical tumor response with rising CEA levels; 
and 1 patient (1 per cent) had an uncertain 
outcome (X-category). Fifty-seven of the 
cases with positive CEA levels showed re- 
sponse eurves which correlated with clinical 
response (73 per cent). However, this 


represents only part of the entire patient 
population studied from the Radiation 
Medicine Clinic. 

In the Chemotherapy group of patients, 
a progressive rise in CEA levels was ob- 
served in 31 out of 52 patients (60 per cent). 
However, clinical response to drugs was 
accompanied by a drop in plasma CEA 
levels and was seen in 6 per cent of the pa- 
tients studied. These data indicate that 
correlation between clinical response and 
CEA response is often seen in cancer pa- 
tients and the values do trace disease activ- 
ity and response to treatment. 


. DISCUSSION 


In this study we presumed that tumor 
specific and tumor associated antigens 
were part of the neoplastic process.” 
Therefore, the antigen may be a means of 
monitoring the disease activity." CEA is 
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an antigen whose association with a num- 
ber of neoplastic processes has been de- 
scribed, and it has also been shown to re- 
flect, in a general way, the clinical stage of 
the disease. Thus, the objective in the 
planning and carrying out of this work was 
to clarify and extend the interpretation 
and application of this immunologic test 
to the monitoring and management of the 
patient undergoing therapy for malignant 
disease. The results of this clinical investi- 
gation would support such a conclusion, 
but only in a statistical manner. 

In this study the clinical data received a 
code number and the laboratory data curve 
received a similar code. The code for the 
laboratory data was expressed for 4 types 
of curves: 1, 2, 3, and 4. For the laboratory 
CEA data, 1 represents a negative result 
in all samples, 2 represents an elevated 
plasma level that does not fall or rise, 3 
represents a curve which rises on successive 
samples, and 4 represents a curve that 
tends to fall (Fig. 1). The same digits were 
used for the clinical response data: 1, 2, 
3, 4, X. 

For the clinical evaluation, 1 represents 
a patient that appears to be free of disease, 
€g., a postoperative Stage 1 breast car- 
cinoma with total extirpation, or a minimal, 
microscopic finding with otherwise com- 
plete removal of the tumor prior to radia- 
tion treatment. Code 2 represents a wide- 
spread metastatic tumor, without change 
by treatment, or an unresponsive tumor 
by clinical, roentgenologic or other means. 
Code 3 represents tumor progression, and 
4 is for a patient whose tumor is responding, 

or has improved clinically. A fifth term, X 
is reserved for the patients in whom the 
outcome is uncertain, or for the dubious 
cases whose activity is difficult to de- 
termine. 

The definitions for the 5 clinical re- 
sponses after coding are easily stored and 
they give a comprehensive matching for 
the labpratory data. This matching pro- 
cedure was essential for objective evalua- 
tion of the cases and their response to treat- 
ment. 

In general, the response to a tumor in 
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man may be traced by a number of immu- 
nologic features such as humoral factors 
(e.g., specific cytotoxic antibodies or lym-' 
phocytes). There are contradictory reports 
on screening, diagnosis, and prognosis of 
cancer patients, and thesame contradiction 
may be expected with respect to manage- 
ment of the patients under treatment. Al- 
though a general consensus about the use- 
fulness of the CEA test has not emerged 
and could not be reached without large 
statistics based upon many patients, it 
already appears that CEA seems to be 
most usefully applied to the patient who 
is known to have cáncer and has a detect- 
able CEA plasma level. Thus, CEA would 
appear to be most useful in patients who 
already have a positive first test or who 
became positive at some other time during 
the course of the disease, as determined by 
serial monitoring. 

In the studies reported here, we have 
found that: 1. The antigen CEA was found 
in cancer patients; however, the test was 
nonspecific and many cancers produced 
CEA antigen, e.g., breast, lung, gastroin- 
testinal. 2. Following therapy varying lev- 
els were observed which correlated with 
clinical response of disease, to treatment in 
most of the patients treated with chemo- 
therapy or radiotherapy. 

We conclude that in a selected cancer pa- 
tlent population, CEA titers 22.5 ng/ml. 
are often seen and that correlation exists 
between the several response patterns 
and clinical response in patients undergo- 
ing either radiotherapy or chemotherapy. 
However, in order to improve the accuracy 
of the test, an improved assay procedure 
with greater specificity for colonic car- 
cinoma is required. 


SUMMARY 


We have measured serial carcinoembry- 
onic antigen (CEA) titers in 122 radio- 
therapy and 52 chemotherapy patients, 
randomly selected from the patient popula- 
tion of a Radiotherapeutic and a Cancer 
Chemotherapy Clinic, and correlated with 
the clinical and follow-up evaluation. 
Seventy-eight patients or 64 per cent of 
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' the radiotherapeutic patients had detect- 
‘able CEA levels which represents the ma- 


jority of these proven cancer patients. 

In this group, 57 patients (73 per cent) 
showed correlation between the curves of 
CEA response and clinical evaluation of 
disease activity in the radiotherapy group. 
Thirty-one of 52, or 60 per cent of patients 
of the chemotherapy group showed corre- 
lation between CEA and clinical response. 
These data indicate that CEA serum levels 
parallel, in general, clinical tumor response. 


Yosh Maruyama, M.D. 

Radiation Medicine Department : 
University of Kentucky Medical Center C-15 
800 Rose Street 

Lexington, Kentucky 405c% 
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TANDEM HYSTEROGRAPHY DURING INTRA- 
UTERINE RADIUM APPLICATION* 


2 By W. P. SCOTT, M.D‘+ 
CHARLOTTE, NORTH CAROLINA 


LTHOUGH most cervico-vaginal ra- 
dium applications are uncomplicated, 
every now and then one encounters the un- 
certainty of tandem position. The problem 
has arisen often enough for our radium 
service to remedy the situation by a simple 
modification of one of the afterloading 
. intra-uterine tandems. A few small holes 
are drilled in the closed end of the holder to 
allow outflow of contrast medium injected 
into the open end with aid of a plastic Luer- 
Lok female adaptor. This "Argyle" dis- 
posable adaptor fits any afterloading tan- 
- dem and comes individually packed .and 
- sterilized. This modified tandem (with its 
adaptor) is kept sterilized for immediate 


use whenever uterine perforation is sus- 


‘pected. 

. Figure (schematic) shows the technique 
of tandem hysterography: To identify the 
uterine cavity, only a few. ccs of contrast 
medium are needed which, when.slowly in- 
jected, should not ordinarily create enough 
pressure for tubal backflow. Although the 
theoretical, yet unproved, retrograde dis- 
semination.of disease precludes routine tan- 
dem hysterography;,! its use is well justified 


where knowledge of tandem position is 


critical. Figure 2, a hysterogram, shows 
filling of a deviated tandem with contrast 
medium outlining a space in the right para- 
metrium which is definitely not uterine 
cavity. The tandem was subsequently re- 
moved in favor of transvaginal irradiation 
since the cervical canal could never be 
identified. Figure 3 shows large afterloading 
Manchester ovoids? and tandem in place 
with intra-uterine filling viz the latter. With 
perforation ruled out, the ovoids were 
loaded in the operating room and the tan- 
dem at the bedside. 


SUMMARY 


Low pressure tandem-hysterography of-. . 
fers a simple and immediate method of de- 
termining the exact position of the tandem 
during intra-uterine radium applications, 
particularly when perforation is suspected. 


OS 








HI 


Fie. 1. Schematic drawing of tandem-hysterography 
showing small holes in one end of the tandem and 
an "Argyle" Luer-Lok female adaptor on the other. 


* From the Charlotte Memorial Hospital, Charlotte, North Carolina. S 


T Director of Radiation Therapy and Nuclear Medicine. 
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Fic. 2. Tandem hysterogram ios extravasation 
into right paranietrium: perforation. Fic. 3. Tundenm hysterogram showing filling of 
uterine cavity: no perforation. 


Any afterloading tandem is easily modified MEFERENGES 

for this purpose and, together with a uni- 1 Korrmerer, H-L., RurLepoe, F. N., FLETCHER, 

versal ada tor, may be kept sterilized fo G: H, and GALLAGER, H. S. ferte of the 
S P sch e d Uterine Cervix, Endómetrium and Ovary. 

immediate use. Year Book Medical Publishers, Inc., Chicago, 

1962, p. 281. 

Department of Radiation Therapy 2. Scorr, W. P. Updating Manchester system for 

Charlotte Memorial Hospital afterloading. Am. J. ROENTGENOL., RAD. THERe 

Charlotte, North Carolina 28201 APY & NucLEAR MED. , 1973, 117, 17 78-181. 





AvuGUST, 1975 


HEPATOMA ASSOCIATED WITH 
ANABOLIC STEROID THERAPY* 


By LAWRENCE E. HOLDER, M.D.,t DAVID J. GNARRA, M.D., 
*BEATRICE C. LAMPKIN, M.D., HIROSHI NISHIYAMA, M.D., 
and PATRICK PERKINS, M.D. 

CINCINNATI, OHIO 


SINCE 1971, 10 cases of hepatocellular 
carcinoma have been reported in pa- 
tients receiving long term androgenic or 
anabolic steroid therapy.?:575:12.15.19 

In our patient with Fanconi’s anemia, 
who was treated with anabolic steroids for 
5o months and had multiple blood trans- 
fusions, the possibility of hepatoma was 
recognized, and both static and dynamic 
scintigraphy of the liver was carried out. 


We are reporting this case in order to call 


attention to this association and to illus- 
trate the sequential scintigraphic appear- 
ance of an avascular hepatoma superim- 
posed upon hepatocellular disease. 


REPORT OF A CASE 


T.C.S. (CH211104) was born in August, 
1963, prematurely of a gravida 5, para 2, abor- 
tions 3 with a birth weight of 4 pounds and 12 
ounces. Át 4 to 5 years of age, he was anemic 
and in October, 1968, was diagnosed as having 
acquired hypoplastic anemia and was given 
prednisone and methandrostenolone (Dianabol) 
for 2 months. He experienced a good but tran- 
sieht response, and after 2 months was again 
profoundly anemic. In May, 1969, he was eval- 
uated in Columbia, Missouri. He was pancyto- 
penic. The bone marrow was normocellular, 
with scant megakaryocytes and the M: E ratio 
was 1.8:1. The fetal hemoglobin was 11 mg. per 
cent, the thrombin, sucrose lysis, and urine 
hemosiderin tests were negative, and urinary 
metabolites of tryptophane were normal. The 
serum iron was 185 ug/1oo ml. The plasma 
erythropoietin level was increased approxi- 
mately 30 times normal. The intravenous pyelo- 
gram was normal. The karyotype was normal 


without chromosomal fragmentation. He was 
placed on oxymetholone for 13 months and 
developed a reticulocytosis within 4 months; 
however, his hemoglobin remained low. The 
red blood cell morphology remained abnormal 
with macrocytes and marked poikilocytosis. 
Red blood cell survival time was significantly 
shortened. He was given a "hematinic vitamin 
bomb" which contained pyridoxine, thiamin, 
riboflavin, vitamin Bf, niacin, pantothenic 
acid, folate, ascorbate, vitamin C, and crude 
liver extract for 2 months, following which the 
hemoglobin returned to normal with normal 
red blood cell morphology. The white blood 
cell count was normal, and platelets ranged 
from 60-100,c00. When the oxymetholone was’ 
discontinued, he became pancytopenic again. 
No effect was seen with 2 more trials of the 
“vitamin bomb.” He had the first symptoms 
of thrombocytopenia in May, 1971, with 
gum bleeding. Up to that point he had received 
only 6 blood transfusions. 

The patient was first seen at Children’s Hos- 
pital Medical Center, Cincinflati, Ohio, in Sep- 
tember, 1971. Physical examination revealed a 
short boy, at the twenty-fifth percentile for 
height, normocephalic, normotensive, with mul- 
tiple bruises, petechiae, and patchy areas of 
skin pigmentation, asymmetry of external ears, 
short fingers and toes, no radial defects, a large 
penis, and small testes. The hemoglobin was 6.1 
gm. per cent, hematocrit 17 per cent and white 
blood cell count 3,100 with 33 per cent poly- 
morphonuclear neutrophils, 6 per cent eosino- 
phils, 52 per cent lymphocytes, and 9 per cent 
monocytes. The fetal hemoglobip was 6.5 gm. 
per cent. The bone marrow was slightly hypo- 
cellular with mild megaloblastic changes. The 
vitamin B12 level was 500 picograms/ml. The 
folate was 12 nanograms/ml. Immunoelectro- 


* From The Radioisotope Laboratory, Cincinnati General Hospital, The Department of Pediatrics, Division of Hematology— 
Oncology, The Children's Hospital Medical Center, Cincinnati, Ohio and The Department of Radiology, The University of Cincinnati, 
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phoresis was normal, and acid hemolysis for 
paroxysmal nocturnal hemoglobinuria was nega- 
tive. Chromosomal analysis showed breakage 
well above normal. Cells cultured from blood 
with phytohemagglutin had 24 per cent abnor- 
mal cells, while cells cultured from marrow 
without phytohemagglutin showed 15 per cent 
abnormal cells. The majority of bone marrow 
cells showed a deleted D chromosome, believed 
to represent a clone of abnormal cells. The cyto- 
genetic findings are to be reported elsewhere. 
He was treated with prednisone and the ana- 
bolic steroids fluxoxymesterone (Halotestin) or 
oxymetholone (Adroyd). He continued to have 
serious bleeding problems including retropha- 
ryngeal hematoma, esophageal hematoma, and 
melena, for which he required blood transfu- 
sions every 2 to 3 weeks, and multiple platelet 
transfusions. In November, 1973 he became 
profoundly neutropenic, with white blood cell 
counts below 1,000. In December, 1973, he de- 
veloped cough, fever, right upper quadrant 
pain, and hepatomegaly. The chest roentgeno- 
gram showed a right middle lobe infiltrate. He 
was jaundiced with elevated liver enzymes. 
Bacterial cultures of blood, stool, urine, and 
sputum were negative, as were urine cultures 
for cytomegalovirus, and stool exam for Enta- 
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moeba histolytica. Tuberculin skin test, histo- 
plasma complement fixation test, hepatitis as- 
sociated antigen test by radioimmunoassay, and 
the alpha-fetoprotein examinations were nega- 
tive. A Tc?? sulfur colloid liversscintigram was 
obtained (Fig. 1). The dynamic study showed 
that the discrete cold area on the colloid scinti- 
gram was avascular (Fig. 2). Oxymetholone was 
discontinued because of its role in causing 
hepatic dysfunction. He was treated with methi- 
cillin and gentamicin but remained febrile and 
tachypneic, with a large, tender liver. After 2 
weeks clindamycin was added, and clinically he 
gradually improved, but the defect on the scan 
persisted (Fig. 3, 4-D). The clindamycin was 
continued for 3 months, and the liver size de- 
creased to normal. A trial of nandrolone deca 
noate (Deca-Durabolin) of 50 milligrams intra- 
muscularly each week was attempted. He con- 
tinued to require blood transfusions every 2 to 
3 weeks and had continued elevation of biliru- 
bin and liver enzymes. Repeat scintiscans con- 
tinued to demonstrate the lesion (Fig. 3, E-H). 
In May, 1974 he developed a headache and 
progressive loss of consciousness and died as a 
result of an intracerebral hemorrhage. 

At necropsy a hepatic tumor measuring 4 X 3.5 
cm. was found. It was pale, and histologic sec- 





Fic. 1. Tc?" sulfur colloid liver scan on December 19, 1973. Anterior (4), posterior (B), right lateral (C), 
and anterior (D) views with 10 cm. marker (10) demonstrate an enlarged liver with heterogeneous fptake of 
radioactivity, increased density of splenic uptake, spinal bone marrow uptake of radiocolloid, and a focal 
defect ig the posterolateral part of the right lobe (arrow in C). Xiphoid (X) and costal margin (CM) are 


marked in D. 
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Fic. 2. (4 and B) Selected frames (retrieved from magnetic tape and displaygd digitally) from arterialp hase 
of dynamic flow study December 21, 1973, done in right lateral position with 5 mc of Tc??? sulfur colloid 
shows absent vascular perfusion of the focal defect (arrow in 4). A count profile (C) was taken through a 
slice of liver (arrow in B) which included the cold area. The decrease in activity seen visually on the analog 


scintiphoto is confirmed graphically (arrow in C). 


tion showed a well differentiated hepatoma, de- 
void of any hemosiderin as was present in the 
other portions of the liver. There was no evi- 
dence of cirrhosis. 


DISCUSSION 


The original liver and spleen scintigraphy 
was obtained not only to locate a possible 
abscess, but also because of the known as- 
sociation between long term anabolic ste- 
roid therapy and the development of hepa- 
tocellular carcinoma. The fact that our 
patient was febrile, had acute hepatitis, 
and may have had subclinical hepatitis 
previously, complicated our differential 
diagnosis. 

It is well known that fibrosis associated 
with cirrhosis, cysts, neoplasms, and ab- 
scesses can all become manifest as a cold 
area on sulfur colloid scintiphotos.! Re- 
cently, a cold intrahepatic focal lesion in 
acute viral hepatitis has been reported.? 
Dynamic hepatic scintigraphy has been 
advocated to differentiate vascular from 
avascular processes. Hepatomas have 
been almost uniformly reported as vascu- 


lar.^3-915-15 This is so because arteries are 
usually not invaded, and, along with the 
tumor vessels present in these neoplasms, 
provide the basis for the tumor's visibility 
during the dynamic vascular study.’ Dy- 
namic scintigraphy should not be confused 
with blood pool imaging," in which hepa- 
tomas often appear similar to normal liver 
tissue. 

The initial static scintigram and dynamic 
study showed hepatocellular disease which 
was manifested by a diffusely enlarged 
heterogeneous liver, and by increased 
spleen and bone marrow uptake. The cold 
area present was dynamically avascular 
and this suggested either an abscess or a 
fibrotic pseudotumor (Fig. 2). Hepatoma 
was thought less likely. A 67 gallium or 75 
selenomethionine study was not done. 

We perform liver scintigraphy with 
Tc?» sulfur colloid. The time required to 
obtain 300,000 counts, with the gamma 
camera positioned anteriorly over the liver 
to include the right lobe and as much of the 
left lobe as possible, is noted and.used for 
all other views. We feel that this technique 
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Fic. 3. January 18, 1974. Anterior (4), posterior (B), anterior scintiscan with 5$ cm. marker (C), and right 
lateral (D) views show decrease in liver and spleen size, but continued bone marrow activity. The focal 


defect is present, but less well defined (arrow in D). 


April 19, 1974. Anterior (E), right anterior oblique (F), right posterior oblique (G), and right lateral 
(H) views demonstrate the lesion which has become very well defined. On a repeat dynamic study (not 


shown) the lesion continued to be avascular. 


enables us to make a more accurate visual 
assessment of differences in relative liver 
and spleen uptakes of radiocolloid. At 
Children's Hospital Medical Center, a 
high resolution collimator is used with the 
Ohio Nuclear Series 100 Radioisotope 
Camera. 

Dynamic scintiphotography is done uti- 
lizing the Series 100 camera coupled to an 
Ohio Nuclear Series 150 Data System. One 
second frames are obtained for 60 seconds. 
Visual impressions are verified with area of 
interest and count profile determinations 
(Fig. 2). 

Liver scirftigrams in the other reported 
cases of anabolic steroid induced hepatomas 
included 2 with single filling defects, 2 with 
multiple defects, and 1 with a diffuse in- 
filtrative process. Two patients did not 
have a liver scan done and 3 patients had 
normal liver scans. None of these patients 
had a dynamic hepatic study. Five of these 
IO patients had Fanconi's anemia, 4 had 
idiopathic aplastic anemia and 1 was under 


therapy for impotence. 


CONCLUSION 


Nuclear radiologists should be aware of 
the association between anabolic steroid 
therapy and hepatocellular carcinoma. 
Liver scintigraphy provides the prime 
mechanism for discovering focal lesions in 
patients whose other liver function studies 
are often abnormal secondary to hepatitis, 
cirrhosis, or drug induced hepatocellular 
toxicity. As this case illustrates, avascular- 
ity on the dynamic study cannot rule out 
hepatoma from the list of differential diag- 
nostic possibilities. 


SUMMARY 


A patient with Fanconi’s anemia who 
developed a hepatoma after £o months of 
therapy with anabolic steroids is reported. 
The lesion presented as a cold focgl defect 
on a Tc*™ sulfur colloid scintigram, but 
was avascular on dynamic scintigraphy. 
Both the unusual avascularity of the 
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hepatoma, and its association with anabolic velopment of hepatocellular carcinoma. Lan- 


: : cet, 1973, 2, 1273-1276. 
steroid therap y are discussed. 9. KOENIGSBERG, M., and Freeman, L, M. Intra- 


Lawrence E. Holder, M.D. hepatic focal lesion in acute viril hepatitis, 7. 
Radioisotope Laboratory Nuclear Med., 1973, 14, 612-614. 

Cincinnati General Hospital Io. Lusin, E., and Lewrrus, Z. Blood pool scanning 
Cincinnati, Ohio 45267 in investigating hepatic mass lesions. Sem. 


Nuclear Med., 1972, 2, 128-132. 

Cytogenetics was done by Dr. S. Soukup. 11r. McCreapy, V. R. Scintigraphic studies of space- 
occupying liver disease. Sem. Nuclear Med., 
1972, 2, 108—127. 
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CEREBRAL INFARCTION DIAGNOSIS BY 
COMPUTERIZED TOMOGRAPHY* 


ANALYSIS AND EVALUATION OF FINDINGS 


By KENNETH R. DAVIS, M.D., JUAN M. TAVERAS, M.D., PAUL F. J. NEW, M.D, F.A.C.R., 
JAMES A. SCHNUR, M.D.,t and GLENN H. ROBERSON, M. D. 
BOSTON, MASSACHUSETTS 


"TAE advent of computerized cranial 
tomography (CT) represents a great 
advance in the diagnosis of a very wide 
variety of intracranial lesions, including 
cerebral infarction.! Certainly, computer- 
ized tomography at present gives no direct 
information concerning the status of the 
cerebral vasculature, either extracranial or 
intracranial (except the presence of a large 
blood pool, as in arteriovenous malforma- 
tions and large aneurysms following high 
dose contrast enhancement), but it yields 
a clear demonstration of the anatomical 
relationships of most infarctions. CT dem- 
onstrates whether the area of maximal in- 
volvement is deep or superficial, large or 
small, hemorrhagic (except for the presence 
of petechial hemorrhages) or nonhemor- 
rhagic, and whether or not the lesion is 
associated with significant brain swelling, 
sufficient to praguce mass effects, such as 
displacement of the midline structures, 
ventricular distortion, or compression of 
subarachnoid spaces. Although another 
essentially noninvasive technique, radio- 
nuclide scanning, is available and has been 
used for a number of years, the clarity with 
which the CT image depicts the relation- 
ship of the abnormality to the normal 
structures and the capability of differenti- 
ating many infarcts with hemorrhage, and 
other intracerebral hemorrhages from isch- 
emic infarction, at the appropriate time 
from onset, is far superior to radionuclide 


scans as used currently. Additionally, CT 


yields evidence of brain damage from old 
infarction, information rarely obtainable 
from static technetium pertechnetate ra- 
dionuclide (RN) imaging. 


Much still needs to be known, but the 
authors feel that enough information has 
now been gathered to warrant an attempt 
to clarify and analyze all of the known facts 
regarding the value of computerized to- 
mography with the EMI scanner in the 
diagnosis and management of patients 
with cerebral infarction. Although part of 
this study was prospective, most of the 
analyses were performed in a retrospective 
manner. 


MATERIAL 


A total of 1,800 CT examinations was re- 
viewed to select the cases discussed here. 
This point was chosen because the higher 
resolution system (160X160 matrix) then 
replaced the 80X80 matrix. Only 1 case, 
hemorrhage into an infarction, was exam- 
ined with the 160X 160 matrix and included 
in the tabulation. During this time, there 
were 270 discharge diagnoses of infarction 
from the Massachusetts General Hospital. 
Of this material, 209 CT scans on 185 pa- 
tients led to an initial diagnosis of cerebral 
infarction, but 88 scans on 84 patients weré 
eliminated for various reasons, such as a 
questionable later discharge diagnosis of 
infarction, or a technically suboptimal 
study, leaving a total of to1 patients avail- 
able for analysis. Four patients had sepa- 
rate areas of old infarction and recent in- 
farction, and were therefore listed as 8 
separate cases (Ior--4- 105). This re- 
sulted in a total of 105 cases and 121 scans 
(Table 1). 

All patients had the diagnosis suggested 
by a typical clinical course and follow-up. 
Angiography and radionuclide spanning 


* From the Departments of Radiology, Harvard Medical School, and Massachusetts General Hospital, Boston, Massachusetts. 
Supporeed in part by National Institutes of Health grant NS-10828-o1 Ar. 
T Supported in part by NINDS, Neuroradiology Special Fellowship 5F 11 NS 02586-02. 
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Taste I 
GENERAL DATA 











Age Females Males 
Less than 20 years 2 I 
20-39 years I 4 
40-49 years 7 4 
$0—-59 years 7 16 
60-69 years 9 16 
70-79 years 7 14 
80-89 years 5 8 
38 6 


(40 cases) (65 cases) 





99 per cent Caucasian; 53 per cent hypertensive; increased in- 
tracranial pressure in 4 patients (2 subarachnoid hemorrhage, 1 
hemorrhagic infarction, 1 cerebellar infarction). 


were obtained in many of the cases. In 
order to determine the absolute accuracy 
of CT scanning in the diagnosis of cerebral 
infarction, histologic proof would bé re- 
quired in every case. Since this was not 
practical, the best alternative would have 
"been to carry out the study prospect- 
ively, with exhaustive correlation betiveen 
the neurologic history and examination 
and the angiographic, pneumoencephalo- 
graphic, radionuclide scan, and available 
autopsy findings. Since this was done in 
only the limited number (3) of cases coming 
to autopsy, we shall content ourselves for 
the present with an approximate answer to 
the question of diagnostic accuracy. 


FINDINGS ON CT SCANNING 


'The cases were empirically divided into 
4 categories: (1) Acute infarcts included 
pale or petechial hemorrhagic infarcts 
within 28 days from onset. Since petechial 
hemorrhage into the gray matter may not 
be detected by the CT scan or suspected 
on clinical evaluation, some of these cases 
may have been included as pale infarcts. 
Lacunar infarcts and hemorrhage into an 
infarct are excluded. (2) Old infarcts were 
taken to be infarcts over 28 days from on- 
set, excluding hemorrhage into an infarct, 
and lacunar infarcts. This category may 
include some old petechial hemorrhagic 
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infarcts. (3) Lacunar infarcts are exclusive 
of the, other 3 categories (Table m). (4) 
Hemorrhagic infarcts include only hemor- 
rhage into a previously occurring infarct, 
the only type of hemorrhagic infarct found 
to be distinguishable. 


ACUTE INFARCTS 


Acute infarcts were ordinarily mani- 
fested as an area of diminished absorption, 
usually reaching the cerebral cortex. This 
was the most common configuration, al- 
though many did not reach the surface. 
Sometimes the abnormal area assumed a 
roughly triangular shape with the base to- 
wards ‘the periphery, The area of dimin- 
ished absorption measured most frequently 
between § and 15 EMI units? throughout 
the 28 day time period. At no time did any 
case measure over 20 units at the upper 
level. The over-àll appearance of the area 
of diminished absorption was not homoge- 
neous in the acute stage. As the time from 
onset increased, multiple areas of homoge- 
neity were seen. (Occasionally, the adjacent , 
ventricle was compressed early by swelling, 
and subsequently enlarged after 3-4 weeks 
from onset.) All 52 scans in this group were 
classified as having heteregeneous absorp- 
tion (Fig. 1; and 2). In the acute early stage 
of cerebral infarction the diminished ab- 
sorption is probably produced by tissue 
swelling. The margins of the lesion are ill- 
defined. In many instances, the ill-defined 
edge of a recent infarct is visibly more 
sharply demarcated after 8 days (Table 
ni). Paxton and Ambrose found that 
some of the patients examined more than 














Taste II n 
TYPE OF INFARCT 

Cases Scans 
Acute infarct 44 52 
Old infarct 49 55 
Lacunar infarct . 9 II 
Hemorrhagic infarct 3 3 

105 a 121 
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10 days after the initial incident showed a 
more clearly defined low density area. 
After 14-18 days, the multiple small homo- 
geneous areas seen within a large heteroge- 
neous low absorption infarction area are 
probably due to liquefaction necrosis. As 
the process of tissue breakdown, phago- 
cytosis, and removal continues, cystic 
spaces, filled with fluid and seen as low ab- 
sorption homogeneous areas, replace the 
parenchyma. Eventually, these cavities 
contain fluid which has the same absorp- 





Fic. 2. Acute infarction. Four days prior to the scan, 
this 89 year old female with a cardiac murmur was 
found stuporous with a left hemiparesis. A poorly 
defined large area of low absorption abnormality 
is seen in the distribution of both divisions of the 
right middle cerebral artery (—). Slight mass 
effect is shown by the compression of the right 
lateral ventricle and minimal midline shift. 


tion characteristics as cerebrospinal fluid. 
The damage to and increased permeability 
of the capillary walls (associated with 
early necrosis of the cerebral tissue) due to 
ischemia, which in a large infarct may be 


TABLE III 


CORRELATION OF ACUTE AND OLD INFARCTS: CT 
VISIBILITY FROM TIME OF ONSET* 











Fic. 1. Acute and old infarcts. (160X160 matrix for = 
illustrative purposes. Not included in tabulation.) Days Negative Equivocal Positive 


The very large acute infarct, 48 hours since onset, No. Per Cent No. Per Cent No. Per Cent 


is seen as a large heterogeneous area (—) of low 
































absorption (s—15 EMI units). The area encom- 0—2 1 (20) 2 (40) 2 (40) 
passes the superior and inferior divisions of the 3-7 2 (18) 3 (27) 6 (55) 
left middle cerebral artery. There is mass effect 0-7 3 (19) $ (31) 8 (50) 
upon the left lateral ventricle with midline shift to 

the right. The patient was a hypertensive 72 year 8-14 2 (12) 2 (12) 13 (76) 

old female in atrial fibrillation, who had sudden 15-21 1 (8) 4 (33) 7 (59) 
onset of right hemiparesis and global aphasia. The 22-28 o 2 (17) 5 (83) 
old infarct (++) is shown as low absorption ab- > 28 1 (2) 7 (13) 47 (85) 
normality in the distribution of the inferior di- > 

vision of the right middle cerebral artery, accom- * One hundred and seven CT scans are included: 37 cases of 


panied by dilatation of the atrium adjacent slit acute infarct had a single scan; 7 cases had serial scans; 47 old 
3 


i a à infarcts had a single scan; and 2 cases had serial scans. 
cavity ànd enlargement of overly ing subarachnoid Since there were few cases in the o-2 and 3-7 days from onset 


space. Broup, a 0-7 day category was also used. 
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most marked in the central gray matter, 
may possibly be shown by injecting high 
doses (e. f, 100 ml. Hypaque 60 M or 
more) of intravenous iodine contrast ma- 
terial which normally remains in the intra- 
vascular pool (Fig. 3). In view of the al- 
tered capillary permeability in cerebral in- 
fárction, the occasional instance of dra- 
matic increase in density after high dose 
intravenous contrast medium injection is 


believed to be due mostly to diffusion of' 


the iodine compound into the tissues. The 
diffusion into a damaged area may have 
some relationship to the phenomenon of 
hemorrhage into infarcted brain tissue 
during anticoagulation treatment when the 
embolus has fragmerited and passed dis- 
tally. Increased density in a previously 
low absorption area has been seen once in 
6 cases examined after contrast medium 
injection. This occurred in an infarct in the 
central gray matter, in a scan performed 13 
days after onset of symptoms and follow- 
ing intravenous injection of 100 ml. of 
Hypaque 6o M. In the same patient, exáni- 
ined 7 days previously, no increase in den- 
sity of the low absorption area was ob- 
Served after the same injection. The pa- 
tient was again re-examined 2 months 
later, at which time a smaller area of re- 
sidual low absorption abnormality did not 
inérease in density after contrast medium 
injection (Fig. 3). 

Because the upper level of the range of 
the absorption coefficients was under 20 
EMI units (without contrast material) in 
all cases, any significant increase over this 
figure in a case of suspected acute infarc- 
tion should raise the question of either 
hemorrhagic infarction or another diag- 
nosis, such as intracerebral hemorrhage or 
tumor (see below). 

A mass effect was observed in 9 of 44 
total CT cases and 8 of 31 angiograms ob- 
tained in the acute infarct group (Table 
1v; and Fig. 1). 

e 


OLD INFARCTS 


Old infarcts (over 28 days) presented as 
areas of diminished absorption which 
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tended to be more homogeneous than in the 
first 28 days. In the later stages the tissue 
swelling has disappeared, unless there has 
been another insult in the interim, and the 
peripheral zone of necrosis has gone 
through a process of phagocytosis. The 
process of phagocytosis continues until all 
the necrotic debris has been removed leav- 
ing a cavity, or cavities, filled with clear 
fluid. These spaces are seen as homogene- 
ous, very low absorption areas on the scan, 
and the margins are sharply demarcated 
compared with recent infarcts (Table m1; 
and Fig. 4). Ultimately, the cavity is tra- 
versed by fine strands of connective tissue 
and blood vessels. Tltese are not within the’ 
resolution capability of the CT scan. The 
time from onset to the examination has 
been plotted against the EMI units in 
Figure 4, which graphically demonstrates 
the lowered average absorption values in 
the old infarcts. The older infarcts, par- 
ticularly after several months, are usually 
more sharply circumscribed, exhibiting a 
large cystic region or multiple small cystic 
areas, with o to Io range absorption values, 
if the area of cavitation occupies the full 
slice thickness (Fig. 5; and 6). In some 
cases, without an obvious* area of cavita- 
tion in which there may be small poorly 
demonstrated multiple cystic changes, the 
old infarction is reflected by local or gen- 
eralized enlargement of the lateral ventri- 
cle and adjacent sulci. A midline shift 
toward the affected side may be occasion- 
ally observed (8 out of 55 cases) (Fig. 5). A 
cystic space within the brain may appear 
to communicate with the adjacent ven- 
tricle, yet autopsy may reveal a thin velum 
separating ventricle and cavity (Table v; 
and Fig. 8). In general, it is not possible to 
differentiate such thin and irregularly dis- 
posed vela owing to limited CT resolution, 
partial volume averaging effects, and the 
similar absorption ranges of cerebrospinal 
fluid and the fluid in the cavity. 

We know from examination of patho- 
logical specimens, however, that even large 
infarcted areas do not usually communicate 
with the ventricular system. From pneu- 
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Fro. 4. Average density range in EMI units from time of onset: acute and old infarcts.* 


* Negative scans excluded. 


e 
tral gray matter and the brain stem, and 
are no more than approximately 10 mm. in 
diameter. Consequently, they are difficult 
to visualize on CT scanning. No instances 
of “lacunar” infarcts have been seen on 
scan by us in the early stages of develop- 
ment, and therefore no statements can be 
made as to their appearance. The difference 
in the ranges of absorption values from the 
adjacent normal tissue is expected to be 
slight in the early stages, and the small 
volume of involvement would usually be 
averaged within the slice with adjacent 
.normal tissue, resulting in difficulty in 
detection. An old lacunar infarct, after ap- 
proximately 2 months from clinical onset, 
may appear as a relatively homogeneous 
cavitated area of lower absorption, measur- 
ing no more than approximately 10 mm. 
in diameter. Small lacunae may be situa- 


ted almost entirely within a single point on 
the matrix, and it is difficult or impossible 
to distinguish them from random effects. 
It should be possible to demonstrate old 
lacunar infarcts. better by using the 8 mm. 
slice capability of the scanner and possibly 
also by changing the angle of cut to follow 
a plane parallel to the canthomeatal line, 
instead of at an angle of 20-25? caudad, as 
is customary in our practice. It is the feel- 
ing of the authors that these technical mod- 
ifications may result in a clearer definition 
of such small lesions. In the future, it is 
expected that further improvements in 
technique and instrumentation will show 
such smaller lesions more clearly. The 
recent introduction of the 160X160 matrix 
system by EMI Ltd. has not, in qur opin- 
ion, resulted in increased visibility of these 
lesions. However, experience with the new 
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Fic. 5. Old infarct. This is a 57 year old male with sudden onset 7 years previously of right hemiparesis and 
aphasia. He showed moderate recovery of the hemiparesis and was having 4-5 seizures per month. A 
homogeneous low absorption (1-10 EMI units) cavitary abnormality is present in the left middle cerebral 
artery distribution (—). The left lateral ventricle is larger than the right, and the midline is shifted slightly 


to the side of the lesion. 


matrix is short, and a final conclusion 
would be premature. 


HEMORRHAGIC INFARCTION 


Hemorrhagic infarction, as discussed 
here includes only considerable hemorrhage 
into an infarct. No case of petechial hemor- 
rhage was identified on CT scan. One case 
had macrophages containing hemosiderin 
surrounding pinhead to 5 mm. hemor- 
rhages, autopsied 5 days after demonstrat- 
ing bland infarction on CT scan. This sug- 
gested a false negative scan. Another case 
was found to have petechial hemorrhagic 
infarction in the cortical gray matter at 


autopsy 24 days later and, therefore, was 
too late for a meaningful correlation with 
the scan. The petechial hemorrhages were 
not shown on CT scan, and were either ab- 
sent or not large enough to be seen at the 
time of the scan. It is not to*be expected 
that true small petechial cortical hemor- 
rhages could be distinguished. Such hemor- 
rhages occupying only a small fraction of a 
CT section thickness, would not be distin- 
guished from the relatively high absorption 
of normal gray matter (18-3044). Con- 
fluent petechial hemorrhages, however, 
might be visible. " 

Our cases of hemorrhage into the area of 
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Fic. 6. Old infarcts. (160 X 160 matrix for illustrative purpose only. Not included in tabulation.) Four months 
prior to the scan, this 75 year old patient sustained a myocardial infarction with hypotension and hypoxia 
resulting in a persistent left hemiplegia. A homogeneous low absorption (0-13 EMI units)cavitated infarct 
is present in the right middle cerebral artery distribution (—). The right lateral ventricle is enlarged, and 
the area of cavitation is in close contact with the ventricle on the higher slice (+4). 

e 


infarction all had a clinical course suggest- blood to re-enter the original artery. We as- 
ing that an original embolus had frag- sume that the necrotic tissue comprising 
mented and passed distally while the pa- the infarct from the original embolus, fol- 
tient was being anticoagulated, allowing lowing anticoagulation, was then exposed 


TABLE V 


COMMUNICATION OF INFARCT WITH VENTRICLE: ACUTE AND OLD INFARCTS 
AS SEEN ON CT SCAN; NUMBER OF SCANS* 








No Apparent Equivocal Apparent 
° Ventricular Ventricular Ventricular 
Communication Communication Communication 
No. Per Cent No. Per Cent No. Per Cent 
Acute infarct 46 (100) o O 
Old infarct 34 (62) 12 (20) 9 (18) 
Old-heterogeneous 17 (85) 3 (15) C 
Old-homogeneous 17 (50) 9 (25) 9 e (25) 


* Six negative CT studies are omitted. Old homogeneous infarcts are large, homogeneous low cerebrospinal fluid range absorption 
areas of cavitation. Heterogeneous old infarcts have the appearance of multiple smaller separated areas of cavitation, probably with 
fronds of cerebral tissue projecting between the cavities. 
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Fic. 7. Hemorrhagic infarction. This 75 year old male, with an old myocardial infarction and atrial fibrillation, 
had sudden onset of left hemiparesis, hemisensory deficit, hemianopia, and facial weakness. (4) Right 
brachial angiogram on the day of onset showed a right middle cerebral artery stem emlfelus with escape of 
a few superior division branches (—). Retrograde filling of the inferior division occurred. After being given 
heparin, he became worse and the CSF became xanthochromic. (B) CT scan, 8 days from onset, showed a 
heterogeneous high absorption (20-33 EMI units) hemorrhagic abnormality in the right posterior fronto- 
parietal cortical region (—). Medially, a heterogeneous low absorption (8-17 EMI units) infarction ab- 
normality is seen in the right middle cerebral artery distribution, associated with mass effect and midline 
shift. (C) Repeat angiogram on the fourteenth day showed spasm, mass effect, and no evidence of embolus. 
(D) Repeat CT scan after several months showed low absorption old infarct residua (+>). 


to the full force of the arterial blood pres- 
sure, with resulting hemorrhage through 
damaged capillaries. One of the 3 cases 8 
days prior to the CT scan had an angio- 
gram which showed an embolus in the 
stem of the middle cerebral artery. The 
patient then deteriorated, while on anti- 
coagulants, and was thought to have bled. 
The CT scan showed hemorrhage into the 
peripheral area of infarction, and a second 
angiogram 5 days later showed spasm from 
subarachnoid hemorrhage and no longer 
any embolic obstruction. A CT scan several 
months later showed low absorption old 


infarct residua (Fig. 7). Another of the 3 
cases demonstrated the largest area of 
hemorrhage. This was a patient with atrial 
fibrillation, 1 week post myocardial infarc- 
tion, who deteriorated within 24-28 hours 
after being anticoagulated for an embolic 
infarct. (The patient died and autopsy per- 
mission was not obtained.) The third pa- 
tient, previously anticoagulated for atrial 
fibrillation and rheumatic heart disease, 
sustained an embolic infarct, and deterio- 
rated within 36 hours. Angiography at 2 
days from onset showed middle cerebral 
artery stem occlusion, and CT scan at 16 
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days after onset showed hemorrhage into 
an infarct. 

Hemorrhage into an infarction may be 
diagnosed because its configuration differs 
from that seen in frank intracerebral hem- 
orrhage. In the latter, the usually deeply 
seated area of homogeneous increased ab- 
sorption values representing the recent 
hematoma is sharply circumscribed and is 
not surrounded by more than a quite nar- 
row zone of decreased absorption values 
(perifocal edema). On the other hand, the 
majority of instances. of hemorrhage into 
an infarction are located in cortical (or 
central) gray matter, are generally more 
heterogeneous centraly and peripherally, 
are more irregular in contour, and are 
surrounded by a wide irregular low absorp- 
tion zone. Thus, it is felt that the two can 
usually be distinguished with a consider- 
able degree of certainty. The absorption 
coefficient of the hemorrhagic component 
of the infarcts included in this report 
ranged primarily within 20-45 units, which 
is in the same range as previously estab- 
lished for blood.* 

Four cases of multiple infarcts, old and 
new in each case, were encountered. These 
were felt to be embolic in origin. 


MASS EFFECT 


The early accompanying tissue swelling 
is sometimes sufficient to produce a mass 
effect (Table tv). The “mass” may not be 
sharply circumscribed and usually pro- 
duces only mild local ventricular compres- 
sion and displacement (Fig. 1). An import- 
ant differential feature between infarcts 
and neoplasms is that the latter usually 
produce a greater degree of ventricular de- 
formity and midline displacement than do 
infarcts of similar size and absorption ab- 
normality. A mass effect is found only in 
the early phase. However, it must be kept 
in mind that successive insults could be 
superimposed, thus lengthening the acute 
swelling phase. The clinical history then 
usually suggests the step-like progression 
of theeprocess. The mass effect and the 
midline shift correlated well with the angio- 
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graphic findings in most of the cases where 
angiography was performed at approxi- 
mately the same time. However, in 1 case 
a slight frontal mass effect was seen on CT 
at 13 days from onset, but not on angiog- 
raphy at 12 days from onset. The presence 
of major vessel occlusion may interfere 


- with angiographic visualization of the mass 


effect. Another case had CT and angiog- 
raphy on.the same day. A mass effect was 
demonstrated by angiography only. 


PATHOLOGICALLY PROVED CASES 
Three of the 105 cases came to autopsy: 


Case 1. (Fig. 8.) Clinical Course: An 87 year 
old male had the first of 2 strokes 6 months 
before death, presenting with sudden onset of 
left hemiparesis, left homonymous hemianopia, 
and left-sided neglect. Three months before 
death, a CT scan showed the 3 month old right 
posterior temporo-parieto-occipital infarct with 
suspected porencephaly of the trigone. Two 
days after the CT scan, a radionuclide scan 
showed bilateral subdural hematomas, but was 
negative for the infarct. The bilateral subdural 
hematomas were evacuated. The second CT 
scan was performed 2 months before death and 
was without change. One month before death, 
he had a second stroke with sudden onset of 
jargon, right homonymous hemianopia, right 
hemisensory deficit, and right hemiparesis, 
which progressed to a hemiplegia by the next 
morning. There were bilateral cortical blindness 
and deafness. Angiography on that day showed 
a left middle cerebral artery inferior division 
embolic occlusion with retrograde filling. The 
third and last CT scan, 11 days after the last 
stroke, showed a left fronto-temporo-parietal 
infarction, without mass effect. The previously 
noted areas were unchanged. He died 5 days 
later. 

Autopsy Findings: Encephalomalacia of the 
right parietal, lateral superior temporal, and 
lateral occipital lobes, dated in terms of 2 to 6 
months, was found, which explained the 6 
month old infarct. Almost total occlusion by an 
atheroma was found in the left middle cerebral 
artery inferior division, and also distal to the 
anterior temporal branch of the superior divi- 
sion. Prior emboli that had broken up ‘were sus- 
pected in these areas. Bilateral parieto-occipital 
infarctions involved the superior temporal gyri 
and optic radiations, explaining the clinical 
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Fic. 8. Acute and old infarcts. (A) CT scan. There is a right posterior temporo-parieto-occipital somewhat 
homogeneous low absorption area of old infarction, with suspected porencephaly of the trigone (—). 
Heterogeneous low absorption abnormality is evident in the left temporo-parietal region from a stroke 11 
days previously (+4). (B) Autopsy section. (5 days after CT scan.) Encephalomalacia of the right parietal, 
temporal, and occipital lobes (approximately 6 months old) is seen (—). No communication is present 
between the cavitated infarction and the ventricle. A more recent left parieto-occipital infarction is asso- 
ciated with small pinhead to 5 mm. hemorrhages in the left optic radiation (+>). Ther@were macrophages 
containing hemosiderin in this area, suggesting at least 5 days’ duration of the hemorrhages. 


cortical blindness and deafness. Many small 
hemorrhages (not seen on CT scan 5 days ear- 
lier), varying from a pinhead in size to § mm. in 
diameter, with surrounding hemosiderin laden 
macrophages, were seen in the involved white 
and gray matter near the left optic radiations, 
especially at the junction of the white and gray 
matter. No communication was seen between 
the right lateral ventricle and the cystic cavi- 
tated infarction. There were small areas of en- 
cephalomalacia, all old, in the left parieto- 
occipital junction and left cerebellar hemisphere, 
which were-probably embolic in origin, had no 
known clinical correlation, and were not seen 


on CT. 


Case r1. (Fig. 9.) Clinical Course: A 57 year 
old fema% had a craniopharyngioma for the 
past 28 years, which had been treated with ir- 
radiation. T'wo months prior to death, a ven- 
triculo-atrial shunt revision and, 5 weeks prior 


to death, a partial excision of the tumor were 
done. She developed a left hemiparesis 2 days 
after subtotal resection and then became hemi- 
plegic and comatose. A CT study 13 days post- 
operatively showed extensive cerebral infarc- 
tion in the left frontal, temporal, parietal, and 
both occipital regions. 

Autopsy Findings: (28 days following CT 
study). Recent infarctions were found in the 
left middle cerebral artery and thg distribution 
of both posterior cerebral arteries. No occlusive 
disease was present. The craniopharyngioma 
2.2X2.0X2.0 cm. mass) extended from the 
third ventricle cavity to the medial aspect of 
the right cerebral peduncle. 


Case mr. (Fig. 10.) Clinical Course: A 59 
year old male had a sudden onset of subarach- 
noid hemorrhage, secondary to ruptured aneu- 
rysm. Mild right long tract signs, abutia, and 
bloody cerebrospinal fluid were found. Nine 


Fic. 9. Acute infarctions. (4) CT scan. Thirteen da 
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ys after onset, low absorption values representing in- 


farction are present in the left temporal, parietal, and both occipital regions (—). (B) Autopsy section. 
(28 days after CT scan.) Infarctions are identified in the left middle cerebral artery and both posterior 


cerebral artery distributions (—). 


days later, after*he became bilaterally decere- 
brate, an angiogram showed bilateral anterior 
and middle cerebral arterial spasm, with bi- 
lateral middle cerebral and right supraclinoid 
internal carotid artery aneurysms. A CT scan, 
3 days later, showed bilateral parieto-occipital, 
posterior temporal, and posterior frontal infarc- 
tions, with a bilateral mass effect compressing 
the ventricles and shifting the midline to the 
left. He died on that day. 

Autopsy Findings: Encephalomalacia was 
found in both parietal lobes, and both frontal 
lobes, with edema. Subarachnoid blood from 
ruptured aneurysms was present. There was bi- 
lateral uncal herniation, the left greater than 
the right. 


DISCUSSION 


The number of positive scans was not 
significantly affected by the length of time 
after the first 7 days from onset of symp- 
toms to the performance of the CT scan 


(Table 111). The number of patients scanned 
in the first 2 days was small, but the data 
suggest that a scan very early after onset 
may commonly be negative. A mass effect 
from tissue swelling was seen 2-4 days 
from onset in infarction due to occlusion of 
both divisions of the middle cerebral artery. 
This is in keeping with known microscopic 
changes of cell death after 12 hours and 
tissue swelling 2-4 days from onset of in- 
farction. (More cases are needed in which 
the examination was performed within the 
first 48 hours, and subsequently, in order 
to answer this question adequately.) The 
appearance of the visualized infarct tended 
to vary in relation to the length of time 
from onset of symptoms, resulting in 
greater visibility in many cases, particu- 
larly with large infarcts, up to approxi- 
mately 2 months from onset, with a con- 
stant appearance after that. 
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Fic. 10. Acute infarct. (A) CT scan. Three days after becoming bilaterally decerebrate and showing spasm 
on angiography from ruptured aneurysm, the scan shows bilateral parietal occipital, posterior temporal, 
and posterior frontal low absorption areas of infarction (—). (B) Autopsy section. (Same day as CT scan.) 
Encephalomalacia in both parietal and frontal lobes (>) with edema was found. 


Serial scans were performed in 11 pa- 
tients. Seven of these patients had positive 
scans that were repeated and were un- 
changed. Two patients had repeat CT 
scans which remained negative. The first of 
the latter 2 patients had a middle cerebral 
artery embolic occlusion seen at angiog- 
raphy on the day of onset, a negative CT 
scan and static technetium pertechnetate 
radionuclide scan on the third day, and a 
negative CT scan on the ninth day. The 
second patient had a left hemisensory 
deficit, a clinically suspected lacuna, a 
negative static radionuclide scan on the 
second day, and negative CT scans on the 
fourth and thirty-fourth days, but no an- 
giographic confirmation. 

Two patients had repeat CT scans that 
converted from positive to essentially 
negative. The first patient had a clinical 
diagnosis of left cerebellar hemisphere 


infarct, with a positive CT scan on the 


seventh day, a slight angiographic mass 
effect at the same time, a negative static 
radionuclide scan on the eighth day, and a 
negative repeat CT scan on the twenty- 
first day. The second patient, suspected 
clinically of having a right cerebellar in- 
farct, had an angiogram which showed a 
right posterior inferior cerebellar artery 
occlusion on the fourth day, and a positive 
CT scan on the eighth day, which con- 
verted to essentially normal on the fifteenth 
day. 

The great majority of infarcts was lo- 
cated both superficially and deep (72 
cases), and 18 were deep only. Of the 18 
deep infarcts, 9 were felt to be lacunar on 
clinical grounds. 


DIFFERENTIAL DIAGNOSIS 


'The most common differentiation to be 
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made is between infarction and glioma 
when the latter presents only diminished 
absorption. The abnormal area of infarc- 
tion is usually located within a major vessel 
distribution, reaching the surface. There 
is a smaller mass effect with infarction, and 
the shift is seen early only. Old infarctions 
may produce a shift to the ipsilateral side 
and focal ventricular enlargement, rather 
than compression. More midline shift may 
be seen with infarcts secondary to spasm 
from subarachnoid hemorrhage due to 
aneurysm. Ín cerebellar infarction, there 
may be hydrocephalus. The appearance on 
serial studies is valuable for differentiation. 
An infarct shows progressive change during 
the first month after onset, whereas a 
tumor usually appears unchanged or little 
changed during this period of time. Homo- 
geneous areas of low abSorption appear in 
the first weeks after onset in infarction, and 
may progress within 2 months to obvious 
cavitation. Calcification is often present in 
low grade gliomas, and is not seen with in- 
farction. Injection of intravenous contrast 
material may result in increase in absorp- 
. tion values in some or all of a glioma. 
Rarely is there an obvious increase in 
values after coretrast material injection in 
infarction and, when present, it would be 
only in the first few weeks after onset. The 
clinical course is usually helpful in differ- 
entiation. An infarct may have sudden on- 
set without progression of the neurological 
deficit. A glioma usually has a slower, pro- 
gressive course of neurologic deterioration. 
Angiography is usually the most in- 
formative examination in the first few days. 
An old infarct may have an old occlusion 
on angiography, and shift of the midline 
toward the infarct, but the findings may be 
less obvious. Angiography may be entirely 
negative, and this is usually in cases where 
emboli have undergone lysis. The CT find- 
ings of a cavitated area, focal ventricular 
enlargement, and occasional shift of the 
midline toward the lesion are relatively 
easier to identify and interpret than the 
angiographic findings in old infarction. 
Correlation with the static RN scan 
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may be of assistance in differentiating in- 
farct from glioma. The RN scan is helpful 
in acute infarction due to the changing pat- 
tern of the blood-brain barrier with time on 
serial scans. Two-thirds to three-quarters 
of all infarcts produce a positive static scan 
10-14 days from onset. The static RN 
scan is usually negative in the first few 
days after onset, and usually becomes nega- 
tive again after 1 month from ictus. The 
anatomic display on CT scan is usually 
more informative early (the mass effect 
from tissue swelling) and particularly 
late in the course of infarction than is the 
static technetium pertechnetate demon- 
stration of blood-brain barrier alteration on 
RN scan. Gliomas usually do not exhibit 
much change during 1 month. The infarct 
on RN scan is often in a major vessel dis- 
tribution, appearing as a wedge, based on 
the cortex. A decrease in uptake on the 
cerebral radionuclide angiogram, when 
seen, would also suggest infarct rather than 
glioma. 

The second most common problem in dif, 
ferential diagnosis of infarction is the possi- 
bility of a solitary metastasis. The simplest 
way to resolve the problem is to repeat the 
CT scan after a high dose of intravenous 
contrast material (300 ml. drip infusion 
using 150 cc. of 60 per cent concentration of 
contrast medium) to demonstrate more 
than 1 lesion or to increase the absorption 
values of the solitary lesion.? All or some of' 
the lesions may increase in value. The other 
suggestions for differentiation of glioma 
from infarct also apply to the solitary me- 
tastasis. A later repeat scan may reveal a’ 
second lesion. Occasionally, 2 contiguous 
lesions seen as one large lesion on CT scan 
are clearly separated on angiography or 
RN scan and vice versa. The clinical history 
is also of great importance in differentia- 
tion of a solitary metastasis from infarct. 
An old cavitated infarct on CT scan is not 
a problem i in differentiation from a solitary 
metastasis, because of the charatteristic 
CT findings of a cavitated infarct, as given 
above. 

Exclusion of a small petechial hemor- 
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rhagic infarction on CT scan, before anti- 
coagulation and when acute, may not be 
possible. Petechial hemorrhages were not 
identified in our cases. It is probable that 
the high absorption values of the central 
and cortical gray matter obscure the small 
hemorrhagic areas, which are averaged 
with similar gray matter values. An area of 
recent hemorrhage into an area of prior 
infarction (seen after anticoagulation of an 
acute infarct in our cases) will be seen as 
a 20-45 EMI unit heterogeneous high ab- 
sorption hemorrhagic region, surrounded 
by low absorption infarct abnormality. A 
glioblastoma with hemorrhage into a ne- 
crotic center may appear similar to hemor- 
rhage into an infarction, but the clinical 
course usually serves to differentiate these 
two processes. Bleeding into certain me- 
tastases, particularly those of malignant 
melanoma, may occur; however, the multi- 
plicity of lesions provides the clue to the 
correct diagnosis in most instances. There 
are features that differentiate a hyperten- 
sive intracerebral hemorrhage from hemor- 
rhage into an infarction. The former has a 
generally narrow, low absorption periphery, 
a more homogeneous. blood (high) absorp- 
tion range centrally, may be associated 
with intraventricular hemorrhage, espe- 
cially if located in the thalamic region, and 
is shown on angiography as an avascular 
mass. The static radionuclide scan will 
usually be negative (except for-occasional 
uptake into the hemorrhage by technetium 
diphosphonate). Angiographic findings of 
the hemorrhagic infarct are similar to 
other acute infarcts, unless the hemorrhage 
has entered the subarachnoid space and 
has produced spasm. The radionuclide scan 
of hemorrhagic infarction will be similar to 
the scan of other infarcts (except that 
technetium .diphosphonate may also pro- 
duce increased uptake in the center of the 
lesion). 

Inflammatory lesions are also included 
in the CT differential diagnosis of infarc- 
tion. The radionuclide scan may be more 
sensitive earlier in an abscess or in herpes 
simplex encephalitis. A changing pattern 
may be seen over several weeks. The CT 
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scan may be negative in these cases early 
after onset, and the radionuclide scan may 
be positive. No mass effect may be present 
early. After several days, on CT scan, the 
periphery of a heterogeneous appearing low 
absorption area of abscess may increase in 
absorption following intravenous injection 
of contrast material? An early positive 
static radionuclide scan and a negative CT 
scan do not ordinarily suggest infarct. 
Early after onset, angiography may be less 
sensitive than the radionuclide scan and 
the CT scan. The clinical history is very 
helpful. 

Demyelinating disease and focal atrophic 
processes may produse findings similar to 
old infarction on the CT scan. The major 
vessel distribution may suggest old infarc- 
tion, and clinical correlation may be con- 
firmatory. Angiogeaphy and radionuclide 
scanning may be negative. 

Since lacunae have been seen only when 
old, the small cavitary findings may be 
similar to those in any focal degenerative 
process. Clinical correlation is necessary. 
The residua of an intracerebral hemorrhage 
in the thalamic region may be in the process 
of forming a slit from an area of cavitation, 
appearing similar to a lacuma. Clinical cor- 
relation and serial scans will usually sepa- 
rate the processes. Angiography and radio- 
nuclide scanning are of little value. 


DIAGNOSTIC ACCURACY 


Determination of absolute accuracy, by 
histologic proof, is not possible due to a 
limited number of cases (3) coming to 
autopsy. Additionally, assessment of our 
diagnostic accuracy is further limited be- 
cause some of the negative scans were in 
patients accepted on clinical features alone 
as having had an infarction. CT, angiog- 
raphy, and radionuclide scan findings were 
related to time from onset. The different 
types of examination on a given patient 
were most often not done on the same day, 
and therefore no comparison can be made. 

Evaluation of the positive CT scans was 
made,in relation to the time from qnset in 
all patients with clinical evidence of in- 
farction (Table 11). The conclusions are as 
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OLD INFARCTS - C.T. AND R.N. VISIBILITY 
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Fic, 11. Old infarcts. CT and RN visibility. Each line represents à patient. The CT scan (a dot) is more ` 
often positive than the RN scan (an X) in old infarction. 


follows: (1) there are probably more posi- 
tive CT scans at 3-7 days than at o-2 days 
from onset, in spite of the small number of 
cases; (2) 8-14 days would be the best time 
to see an acute infarct, if it is to be seen at 
all; and (3) a high percentage of old in- 
farcts (after 1—2 months) produces positive 
scans. 


PATIENTS WITH BOTH CT AND STATIC 
RADIONUCLIDE SCANS 
The same case was usually not examined 
by both modalities in the same time period. 
A re-efaminátion by either method may 
have also been done in another time inter- 


val (Table vi). The tabulation shows: (1) 


CT scans in the first week wete positive 
almost twice as often as the radionuclide 
scans (often due to the anatomic display of - 
a mass effect on CT); (2) positive CT and 
RN scans were almost equally frequent in 
the second week. It is interesting to note 
that some cases had positive RN scans and 
negative.CT and vice versa; and (3) the CT 
scan was positive more than 4 times as 
often as the radionuclide scan, 28 days or 


more from onset (Fig. 11). ! 


PATIENTS WITH BOTH CT AND ANGIOGRAPHY 


Again, the same case was usually not 
examined by both modalities in the same 
time period. Additionally, a case may have 
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Tase VI 
CT CASES WITH RADIONUCLIDE (STATIC) SCANS: ACUTE AND OLD INFARCTS* 
* Negative reca Positive Negative piis Positive 
Days from : PERMET ERE d 
Onset 
Per Per Per Per Per Per 
No. Cent No. Cent No. Cent No. Cent No. Cent No. Cent 
0-2 o 1 (50) 1 (50) 1 (50) o 1 (sa) 
34 o (50) 2 (50) 4 (45) 3 (G3 2 (22) 
0-7 o 3 (50) 3 G9 , ` 5 (46) 3 (27) 3 (27) 
8-14 r (ts) c: Q9 s (Qo 2 (16) 2 G6 8 (68) 
15-21 1 (17) 2 (33) 3 (so 2 (100) o o 
22-28 o 1 (100) o . o o o 
>28 o 2 (10) 17 (9 3o — (55) 5 (28) 3 07 





* Twenty cases of acute infarcts, all having 1 CT and 1 RN scan per patient, except 1 patient with 2 radionuclide scans, made a total 
of 20 CT scans and 21 RN scans. There were 19 cases of old infarcts with 3 patients having 2 radionuclide scans each for a total of 19 
CT and 22 RN scans. The positive RN scans more than 28 days from onset, were 37 days, 1 month, and 8 months, respectively, from 
onset. Since the number of cases is small, the 0-2 and 3-7 day groups are tabulated separately, and together as a 0-7 day group. 


been re-examined in another time interval. 
'The tabulation shows: (1) within 2 days 
from onset of clinical evidence of infarc- 
tion, angiography was obtained much more 
often than CT scan and was usually ab- 
normal; (2) both CT scan and angiography 
had a high incidence of positive findings 
3—7 days from clinical onset of infarction; 
(3) 8-14 days from clinical onset of infarc- 
tion, the CT scan was done more often and 
was positive more often than the angio- 
gram in this limited number of patients; 
and (4) beyond 28 days from clinical onset 
of infarction, the CT scan was positive 
more often than the angiogram. 


SUMMARY 


CT has been found to be of value in 
cerebrovascular disease. In acute infarcts, 
the CT (before anticoagulation) excludes 
intracerebral hemorrhage. The CT may 
not exclude small petechial hemorrhagic 
infarctions (with negative cerebrospinal 
fluid). Angiography, otherwise, is more in- 
formative, disclosing ulcerative, irregular 
plaques, stenosis, emboli, etc. 

In old, infarcts, the CT may differentiate 
an old infarct from a tumor in a patient 
with focal seizures. Angiography and ra- 
dionuclide scans are less informative. 

CT is a valuable investigative agent for 


e i 
clinico-anatomic correlation in cerebrovas- 
cular disease.» 
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AMERICAN RADIUM SOCIETY ANNUAL MEETING 


“THE Fifty-seventh Annual Meeting of 
the American Radium Society was 
held at the Americana Hotel in Isla Verde, 
Puerto Rico from May 4 through May 9, 
1975. There were more than 60 presenta- 
tions with 280 registrants. The officers for 
the meeting were as follows: President: 
Victor A. Marcial, M.D.; President-Elect: 
Felix N. Rutledge, M.D., First Vice-Presi- 
dent: Alfred S. Ketcham, M.D.; Second 
Vice-President: Morris J. Wizenberg, M.D.; 
Secretary: Richard H. Jesse, M.D.; and 
Treasurer: Luther W. Brady, M.D. 

The Scientific Program Committee was 
chaired by Victor A. Marcial, M.D. and the 
Arrangements Committee was chaired by 
Dr. Luis A. Vallecillo. 

The tenor of the program was timely, 
scientifically significant, and of direct 
clinical usefulness. 

The Scientific Program opened on May 5, 
1975 with the Presidential Address, given 
by Dr. Victor A. Marcial, entitled “The 
Role of the Clinician in Community Cancer 
Control Activities.” Dr. Marcial discussed 
in detail the:program in Puerto Rico and 
the impact that it has had on cancer care 
in this region, as well as in the development 
of centralized cancer facilities. 

The panel discussion was directed toward 
the role of radiation therapy in the man- 
agement of primary breast carcinoma.The 
moderator was Dr. Gilbert A. Fletcher and 
presentations were directed toward various 
aspects of breast carcinoma. Dr. Stephen 
Gallagher noted that the final objective in 
breast cancer is increased survival rates. 
He pointed out that the manipulations of 
therapeutic modalities probably would not 
produce an increase of the desired magni- 
tude. About 5o per cent of the patient dis- 
covered breast cancers are disseminated 


prior to the initial treatment program and 
neither surgery nor radiation therapy or 
combinations of both would be expected to 
increase survival, if this state of affairs 
existed. He went on to discuss the patho- 
logic aspects of the disease, pointing out 
that there did exist a stage of the disease 
that is detectable, in a high percentage of 
cases, by mammography. At this point, the 
probability of extramammary spread would 


be less than 5 per cent.. Evidences are now 


apparent that treatrnent of this lesion by 
modified radical mastectomy results in § 
year survival rates of 97 per cent. Also, 
there was good reason to believe that par- 
tial mastectomy plus radiation thérapy i in 


this type of patient would result in equally 


good survival rates. Dr. Gallagher, in his 
experience, pointed out that a number of 
patients treated at the M. D. Anderson 
Hospital by preoperative irgadiation had no 
tumor in the histologic examination after 
mastectomy. It was obvious that the key- 
stone of treatment for minimal breast can- 
cer is clearly either the surgical removal of 
or irradiation of at least the totality of the 
mammary tissue on the affected side. 

Dr. Umberto Veronesi continued the dis- 
cussion with regard to conservative surgery 
in breast cancer, reporting the experience 
obtained at the Cancer Institute of Milan 
regarding surgical treatment. consisting of 
resection of the breast with axillary dissec- 
tion, modified radical mastectomy, radical 
mastectomy, enlarged mastectomy, and 
super radical mastectomy. The more con- 
servative treatment program was applied 
in Ty; No, M, cases and consisted of a wide 
resection of the breast with simultaneous 
axillary dissection, plus radiation therapy 
of the residual mammary tissue. Thirty 
patients had been treated by this procedure 
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from 1968 to 1972. In 1973, a clinical trial 
was initiated to compare the treatment of 
patients with Tı, T; and T; lesions with N 
positive. In a group of premenopausal pa- 
tients treated by radical mastectomy, there 
were I40 evaluable patients with 25 re- 
lapses. In the other group treated with 
Cytoxan, Methotrexate, and ;-Fluoroura- 
cil, there were 126 evaluable patients with 
5 relapses at 21 months. In the postmeno- 
pausal group, there were 10 out of 26 re- 
lapses in a control group and 1 out of 24 
relapses in the patients receiving the Cy- 
toxan, Methotrexate, and 5-Fluorouracil 
therapy at 21 months with a probability of 
0.004. The data presented by Dr. Veronesi 
supported the contention that multied drug 
therapy following surgery in breast cancer 
does improve the relapse-free survival rate. 

-Dr. Bernard Fisher reported the results 
in the national clinical trials of primary and 
adjuvant breast treatment, discussing in 
detail the patients treated by radical mas- 
tectomy, total mastectomy with radiation 
therapy, and total mastectomy with a nega- 
tive axilla. In each group, there was no dif- 


ference in survival at 36 months. In those. 


individuals who had a positive axilla, there 
was no differenae in survival at 36 months 
between those treated by radical mastec- 
tomy versus those treated by total mas- 
tectomy and radiation therapy. He went 
further to report that the patients entered 
into the L-Phenylalanine mustard study 
were stratified to those who were pre- 
menopausal and those who were postmeno- 
pausal. In the group who had L-Phenyl- 
alanine mustard following the mastectomy 
and who were postmenopausal there was no 
difference in the two groups. In those who 
were premenopausal, there were 11 out of 
37 recurrences in the patients who had only 
surgery with one recurrence out of 30 pa- 
tients who had the L-Phenylalanine mus- 
tard. It was pointed out that the recur- 
rences in the postmenopausal patients were 
on the chest wall and a significant number 
of the premenopausal patients also had 
recurrence on the chest wall in both groups. 
Dr. Fisher went on to discuss the Thio- 
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Tepa study which had been initiated in 
1957 and was now evaluated for survival at 
10 years. He pointed out that there was a 20 
per cent difference in suryival between 
those patients who received. Thio-Tepa at 
the time of the breast surgery versus those 
who did not. The numbers in this group, 
however, are very small and the difference 
between the two groups revolves on 5 pa- 
tients. Dr. Fisher concluded that pro- 
longed chemotherapy is a sound premise, 
the argument among the various surgical 
techniques to be employed is not as im- 
portant as it might seem to be, that the 
basic aim was for better survival with the 
best cosmesis free of disease and the possi- 
bilities of less surgery. His presentation 
was controversial in character. 

Dr. Bernard Pierquin discussed radio- 
therapy in the management of primary 
breast carcinoma, reporting the results of 
several teams of radiotherapists in France 
since 1960. The results presented involved 
lesions that were T-1 and T-2 in character 
treated by radiotherapy alone, and indi- 
cated that the results at 5 years are com- 
parable with those of surgery. Dr. Pierquin 
suggested that these methods are justified 
for moral and esthetic reasons, leading to a 
better quality of life for the patient and, 
for technical reasons, in that surgery would 
be possible later in the event of local failure. 

Dr. Gilbert H. Fletcher presented the 
dose and volume of cancer in adenocarci- 
noma of the breast, discussing the volume 


of cancer ranging from subclinical disease 


in the supraclavicular area, internal mam- 
mary chain, and apex of the axilla to vari- 
ous size lymph nodes in the axilla and, 
sometimes, even enormous masses in the 
breast. Dr. Fletcher pointed out that sub- 
clinical disease in the breast and the lymph 
nodes draining the breast is possible when 
adequate dosages of radiation are delivered. 
A review of the data to support the efficacy 
of radiation therapy in controlling local 
and regional recurrences was presented in 
detail, establishing the efficacy of radiation 
therapy, not only following tumorectomy 
or segmental resection of the breast, but as 
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an adjunct to surgery in the prevention of 
local and regional recurrence, when the 
dosages of radiation are adequate. 
Following a wide-range discussion of the 
panel presentations, subsequent papers 
were delivered regarding various aspects of 
breast cancer. Dr. Paul E. Wallner dis- 
cussed subtotal mastectomy and radiation 
therapy in the definitive management of 
localized breast malignancy, supporting the 
contention made by Dr. Fletcher of the 
efficacy of the treatment technique with a 
minimal local and regional recurrence rate. 
Dr. Norah duV. Tapley discussed the 
utilization of the electron beam for carci- 
noma of the breast after mastectomy. It 


. was pointed out that the chest wall and the 


lymph nodes draining the breast should be 
irradiated when more than 20 per cent of 
the axillary lymph nodes are positive, when 
the tumor mass in the breast is greater than 
5 cm. in size, when there is fixation to the 
pectoral fascia, where there is skin edema, 
fixation or erythema, where there are mul- 
tiple foci of invasive tumor within the 
breast, or where vascular perineural or lym- 
phatic invasion in the breast is noted histo- 
logically. In the interval from 1963 to 1970, 
444 patients were treated with the electron 
beam after radical mastectomy for breast 
cancer. The analysis of the results indicates 
the value of elective radiation of occult 
deposits of disease, since local recurrences 
were avoided. 

Dr. Harold G. Sutton discussed the re- 
sults of ultrafractionation radiation ther- 
apy in breast carcinoma as carried out at 
the University of Chicago. Since 1952, an 
ultrafractionation, postmastectomy radi- 
ation therapy technique has been employed 
with tissue dosages of 5,000 to 6,000 rads 
being given over a period of 12 weeks to 
the regional lymph nodes in the chest wall. 
The technique was carried out using kilo- 
voltage, with 260 patients being analyzed. 
There was a 3 per cent local recurrence 
rate, 14.5 per cent local and metastatic 
disease rate with a 5 year survival of 57 
per cent and a 20 year survival of 27 per 
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cent. The median survival in the group was 
6.9 years. 

Dr. Nael Martini discussed the manage- 
ment of malignant pericardial effusion. 


- Twenty-eight patients with malignant peri- 


cardial effusion were treated primarily by 
intrapericardial instillation of radioactive 
chromic phosphate in the interval from 
1968 to 1974. The disease was secondary to 
primary carcinoma within the breast or 
lung in about 75 per cent of the patients. 
Five millicuries were utilized within the 
pericardial sac. Twenty of the 28 patients 
had no further problems with the effusion 
after the initial tap and the P-32 instilla- 
tion. Eight required, one additional peri- 
cardialcentesis I to 5 months later. 

Dr. Omar M. Salazar discussed the value 
of high-dose radiation therapy in the treat- 
ment of glioblastosna multiforme. The pro- 
gram was introduced 3 years prior to pre- 
sentation at the University of Rochester 
Cancer Center with patients being treated 
to the whole brain with a dose of 5,000 rads 
minimum to 6,000 rads maximum. The 
tumor volume was boosted to 6,500 rads 
minimum to 8,000 rads maximum. Twelve 
patients were treated in this regimen, all 12 
being alive at the time of the report from 
6 to 24 months with 5 being alive at 1 year. 
The author points out that these results 
are superior to those achieved in 70 cases 
treated with standard dosages ranging from 
5,000 to 6,000 rads prior to the onset of the 
present study. 

Dr. Arthur J. Gerdes reported on the 
experiences of the fast neutron beam radio- 
therapy program for glioblastoma multi- 
forme at the University of Washington. 
Twenty-one patients were treated in the 
program receiving 1,800 neutron rads in 6 
to 8 weeks. Sixty-two per cent of the pa- 
tients were alive at 6 months and 23 per 
cent alive at 12 months, Of those patients 
who came to autopsy, the.examination re- 
vealed no evidences of residual tumor. 

Dr. Fransiska Lee discussed a random- 
ized study of two dose schedules in radio- 
therapy of glioblastoma multiforme carried 
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out at the Edward Mallinckrodt Institute 
of Radiology. Sixty-three patients were 
randomized into two groups with 26 re- 
ceiving low dose schedule and 37 receiving 
a high dose schedule. The 1 year survival in 
the low dose group was 48 per cent with a 2 
year survival of 31 per cent and a 3 year 
survival of 11 per cent. In the high dose 
group, the 1 year survival was 47 per cent, 
the 2 year survival was 30 per cent, and the 
3 year survival was 7 per cent with no sig- 
nificant difference between the two groups. 
No complications were noted with the 
dosages employed. 

The Second Scientific Session began on 
May 6, 1975 with a symposium on the pre- 
vention of metastases, chaired by Dr. Vin- 
cent DeVita of the National Cancer Insti- 
tute. Dr. DeVita pointed out that as many 
as half of the patients with the diagnosis of 
cancer have disseminated disease at the 
time of diagnosis, even though they may 
not be detectable with current diagnostic 
techniques. The advent of effective forms of 
systemic therapy with acceptable toxicities 
has made it possible to utilize these modali- 

- tles of therapy in patients with early dis- 
ease. Much of this evidence has been de- 
veloped from experimental animal tumor 
systems. Data from cooperative studies 
indicate that surgery or radiation therapy 
as a local form of treatment combined with 
either chemotherapy or immunotherapy 
as systemic treatment gives rise to a sig- 

“nificant therapeutic gain. 

Dr. Frank Schabel discussed the con- 
cepts for treatment of micrometastases 
developed in murine systems, with Dr. 
George Canellos discussing the clinical 
results with combined modalities from 
surgery and chemotherapy. Dr. Canellos 
pointed. out the review of the Thio-Tepa 
data utilized as adjuvants in the surgical 
management of carcinoma of the breast. 
The to year results of this treatment indi- 
cate that the survival was increased in 
those patients who had Thio-Tepa where 
the lesion was less than 3 cm. in diameter. 
The numbers are small and the data should 
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be interpreted with great care, since the 
difference between the two groups relates 
to only 5 patients. Dr. Canellos also re- 
viewed briefly the L-Phenylalanine mus- 
tard data in conjunction with surgery in 
the management of breast carcinoma.The 
failures were mostly on the chest wall in 
this group. The combination of Cytoxan, 
Methotrexate, and 5-Fluorouracil has given 
significant improvement in the recurrence- 
free survival in patients with carcinoma of 
the breast, indicating that it is better than 
the L-Phenylalanine mustard data. Dr. 
Canellos also discussed the applicability of 
chemotherapy with surgery in the manage- 
ment of patients with osteogenic sarcoma, 
indicating that Adriamycin following sur- 
gery resulted in a decrease in the incidence 
of metastasis and an increase in the period 
of survival, data similar to that reported 
utilizing high-dose Methotrexate therapy 
with citrovorum rescue following surgery. 
It was also pointed out that the risk from 
this treatment was great. 

Dr. Fred Eilber discussed the applica- 
tions of surgery and immunotherapy in the 
prevention of metastasis, pointing out the 
importance of host resistance and, specifi- 
cally, of the immune system in the host- 
tumor relationship. The original experience 
with immunologic therapy was gained in 
the treatment of patients with dissemi- 
nated malignant melanoma. Thirty-five 
patients were treated by direct intratumor 
injection of BCG. Of the 754 nodules 
injected, 684, or g1 per cent, regressed: and 
6 out of 36 patients had regression of un- 
injected nodules. Encouraged by these 
results in disseminated disease, a pilot 
study was begun with 144 patients with 
malignant melanoma in the interval from 
1972 to 1975. Operative procedures were 
carried out to remove all detectable tumor 
and, subsequently, BCG as well as allo- 
geneic tissue cultured melanoma cells were 
used in treating the patients. The analyses 
show improved recurrence-free andesurvival, 
rates for each stage of the disease treated 
with immunotherapy. Sixteen patients had 
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Stage I disease and 84 patients had Stage 
II disease with a survival of 96 per cent 
in Stage I, 67 per cent in Stage II, and 27 
per cent in Stage III from 24 to 36 months 
following surgery. 

Dr. Thomas Pomeroy discussed the ap- 
plications of radiotherapy and chemo- 
therapy with specific reference to the use in 
Ewing's sarcoma. The combinations of 
chemotherapy and radiation therapy in- 
cluding irradiation of the cerebral spinal 
fluid axis gave improved survival in pa- 
tients with Ewing’s sarcoma. Lesions of the 
trunk so treated resulted in 70 per cent 2 
year survivals. 

Dr. DeVita summarized the presenta- 
tions: by pointing out that combination 
modality therapy offers a significant poten- 
tial in terms of improved results of treat- 
ment. Much needs to be done in terms of 
further cooperative clinical trial studies to 
explore the various avenues of this innova- 
tive approach to the problem. 

Dr. Ernest Ngo discussed the effect of 
therapeutic irradiation on the immune 
responses. He pointed out that out of the 
four quantitative immunoglobulins, IgG 
seemed to be affected most by radiation. 
During radiation therapy, an incrcase in 
IgG was noted followed by a return to 
normal levels following therapy in most 
cases. Those patients for whom levels re- 
mained higher than the normal population 
or who dropped to very low levels, indi- 
cated that the radiation therapy did tem- 
prorarily depress the immune system. Vari- 
ous other studies were carried out in order 
to test the validity of the premise and these 
included a lymphocyte culture for in vitro 
lymphocyte transformation tests using 
phytohemagglutinin (PHA), convanavalin 
A (Con-A), pokeweed mitogen (PWM), 
and streptolysin O. Skin tests were done 
utilizing mumps antigen, PPD, and der- 
matophytin. Patients anergic to these anti- 
gens were sensitized with DNCB. 

Dr. Mehat Khafagy discussed the effect 
of different modalities of cancer treatment 
on the immunity to an antigenic trans- 
plantable fibrosarcoma (Meth A). Tumor 
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specific transplantation immunity to Meth 
A fibrosarcoma was not uniquely aug- 
mented by different methods of treatment 
to the primary tumor (therapeutic irradi- 
ation, preoperative irradiation, or prior 
surgery) in comparison to excision alone or 
simple tumor ligation. Dr. Khafagy pointed 
out that the presence of residual tumor 
exerts a profound, depressive effect on 
specific tumor immunity to Meth A. 

Dr. Tapan Hazra reported on the trans- 
formation delay of lymphocytes from pa- 
tients undergoing radiotherapeutic treat- 
ments. .Thirty-seven patients with lung 
cancer were tested utilizing the transforma- 
tion response of lymphocytes to mitogenic 
stimulation. Transformation indices as well 
as lymphocyte populations were observed. 
The data demonstrated the delay effects 
of radiation trea&ment on, lymphocyte . 
transformation response. 

Dr. Philip Lepanto reviewed the appli- 
cation of Gallium-67 scans in children with 
solid tumors. Over-all, Gallium-67 was 
unable to differentiate between malignancy 
and reactivity in soft tissues. The sensi- 
tivity from the test was low in the various 
solid tumors tested. These included Hodg- 
kin's disease, soft tissue sercomas, neuro- 
blastomas, Wilms’ tumors. 

.Dr. ‘Umberto Veronesi reviewed the 
staging laparotomy in Hodgkin's and non- 
Hodgkin's lymphomas performed at the 
Istituto Nazionale Tumori in Milan, Italy 
from September 1970 to December 1974. 
Five hundred and fifty staging laparoto- 
mies were performed in all types of malig- 
nant lymphomas. The incidence of splenic 
involvement was about the same in the two 
groups of lymphomas. Non-Hodgkin's lym- 
phomas showed a higher incidehce of occult 


. involvement in the liver, bone marrow, and 


mesenteric lymph nodes compared to 
Hodgkin's disease. Dr. Veronesi discussed 
the application of peritoneoscopy with 
needle marrow biopsy before laparotomy. 
This technique may be applicable in the 
staging of patients with lymphomas, thus 
eliminating the necessity for exploratory 
laparotomy. 
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Dr. H. Jung Ree reviewed the histologic 

characteristics correlated with survival 

patterns in non-Hodgkin's lymphoma. 

Dr. Jerome M. Vaeth reviewed the 
unique situation of mediastinal Hodgkin's 
disease with no evidences of disease in other 
locations. Fifty-five patients with Hodg- 
kin’s disease were seen from 1965 to 1974 
with 12 of these having mediastinal in- 
volvement, but 5 cases had mediastinal in- 
volvement with no disease in other loca- 
tions (Stage IA). The control rate in this 
disease process is high, with 4 out of 5 pa- 
tients treated free-of-disease at 5 years. 

Dr. Komanduri Charyulu reviewed the 
treatment program for mycosis fungoides 
at the University of Miami, reviewing in 
detail the technique for treatment using the 
electron beam. Fourteen patients were 
treated under this partigular protocol. 

Dr. Mostafa Batata discussed cancer of 
the undescended or maldescended testis. 
One thousand, five hundred and sixty-one 
patients were examined: 436 demonstrated 
cryptorchidism and 45 tumors were noted 
in this group of patients in the interval 
from 1934 to 1973. There were 17 semi- 
nomas, 15 embryonal carcinomas, Io tera- 
tocarcinomas, 2. choriocarcinomas, and 1 
reticulum cell sarcoma. Five year survival 
was 62 per cent in the unrepaired cases and 
13 per cent in the repaired cases. The sur- 
vival was related to histologic type and 
stage, and whether the testis was within 
the scrotum or not. Five year survival was 
75 per cent in seminomas and 15 per cent in 
the other tumors. Dr. Batata reaffirmed the 
role of radiation therapy in the manage- 
ment of these patients. 

The third Scientific Session on May 7, 
1975, under*Dr. Felix Rutledge's chair- 
manship, dealt with a review of the man- 
agement of carcinoma of the endometrium. 
Dr. Rutledge reviewed in detail the treat- 
ment programs, at the M. D. Anderson 
Hospital, outlining those factors that relate 
to prognosis (stage, cell differentiation, 
depth of myometrial involvement, age at 
diagnosis, and menstrual state) as well as 
the role" of preoperative radiation therapy 
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in the management of the disease. Four 
hundred and four patients with Stage I 
adenocarcinoma of the endometrium had 
surgical exploration. Fifty of these pa- 
tients showed disease more extensive than 
involvement of the uterus. Four were surgi- 
cally staged at Stage II, 21 at Stage III, and 
25 at Stage IV. Dr. Rutledge also pointed 
out that the absence of residual disease 
within the uterus at the time of hysterec- 
tomy reflected a good prognosis. Also, 
Stage II disease requires more aggressive 
treatment in order to achieve control. The 
program recommended for Stage II adeno- 
carcinoma of the endometrium involved 
whole pelvis irradiation with a radium 
placement and subsequent hysterectomy, 
bilateral salpingo-oophorectomy and wide 
vaginal cuff resection. The utilization of 
progestational agents in adenocarcinoma 
of the endometrium is established as a sig- 
nificant and important part in the arma- 
mentarium of treatment. 

Dr. Creighton Edwards discussed estro- 
gen receptors and the estrone hvpothesis in 
relation to endometrial and breast cancer. 
The hypothesis indicates that the exclusive 
production of estrone by anovulatory sub- 
jects indicates a high risk for the develop- 
ment of endometrial or breast cancer. This 
hypothesis suggests that unopposed ex- 
posure of target tissues to estrone may 
be a causal factor in the development of 
cancer. 

Dr. Julian P. Smith discussed the utiliza- 
tion of chemotherapy in the, disseminated 
or recurrent endometrial carcinoma. The 
utilization of progestational agents isa ^ 
major and important adjunct in the treat- 
ment of this particular disease. 

Dr. Paul Morrow discussed the role of 
postoperative irradiation in the manage- 
ment of endometrial carcinoma, indicating 
the efficacy of surgical management as the 
primary means of treatment in endometrial 
cancer with the utilization of postoperative 
radiation therapy in those patients when 
indicated. The advantages for the utiliza- 
tion of postoperative radiation therapy 
are related to accuracy in staging and 


668 


they allow for optimal individualization 
of radiation therapy, diminish the treat- 
ment time, diminish the treatment cost, 
as well as diminishing the treatment 
complications? 

Dr. Jose Sala discussed the practical 
aspects of radiation in the management of 
endometrial cancer at the community 
level. 

Dr. R. C. Landgren discussed endo- 
metrial cancer in patients with medical 
contraindications to surgery or who have 
unresectable lesions. One hundred and 
twenty-six patients were reviewed who 
were medically inoperable and 28 patients 
with lesions that were technically unresec- 
table. These were treated definitively by 
radiation therapy techniques alone. Sur- 
vival data were excellent in terms of local 

control and survival. 

Dr. Irving J. Weigensberg presented the 
data on gI patients treated preoperatively 
by radiation therapy techniques in endo- 
metrial carcinoma. The patients were ran- 
domly allocated to receive either external 
beam irradiation or a single intracavitary 
Heyman packing plus an intrauterine tan- 
dem and vaginal ovoids. Total abdominal 
hysterectomy was done following the radi- 
ation therapy technique 4 to 8 weeks later. 
The 5$ year.survival in the. 54 patients re- 
ceiving Intracavitary irradiation: was 86 
.per cent. The 39 patients in the external 
‘beam. group. showed a cumulative disease- 
free survival of 62 per cent at 5 years. The 
results indicate, on the various parameters 
judged, that intracavitary irradiation is 
superior of the 2 regimens tested. 

Dr. Vitune Vogtama discussed the treat- 
ment of 115 cases of Stage 1 and Stage 1 
sarcomas of the corpus uteri. These were 
patients who had Stage 1 and Stage 1 
disease including 24 leiomyosarcomas, 29 
endometrial stromal sarcomas, 33 mixed 
mesodermal sarcomas, and 29 carcinosar- 
comas. The prognostic factors were histol- 
ogy, the size of the uterus, the depth of 
myometrial invasion, the stage of the dis- 
ease, and the treatment technique em- 
ployed. The evidence suggested that im- 
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proved survivals and diminution in recur- 
rence rates were best in the treatment pro- 
gram involving combined radiation therapy 
and surgery. 

The Resident Award Paper was given by 
Dr. Ralph R. Weichselbaum and dealt with 
the inherent cellular radiosensitivity of 
human! tumors of varying clinical curabil- 
ity. Dr. Weichselbaum suggested that the 
wide-range of curability seen among vari- 
ous human tumors cannot be explained on 
the basis of inherent cellular factors respon- 
sible for the survival of tumor cells after 
x-irradiation, 

The Janeway Lecture for the Fifty- 
seventh Annual Meeting of the American 
Radium Society was'given by Dr. George 
C. Lewis, Jr:, Professor of Obstetrics and 
Gynecology at the Thomas Jefferson Uni- 
versity | in Philadglphia. The title of his 
presentation was “Ovarian Cancer: Multi- 
facet Disease; Multifarious Therapy and 
Therapists.”’ Dr. Lewis discussed the vari- 
ous prognostic factors in ovarian cancer 
that were important in determining the end 
results ‘of treatment. The difficulties in 
designing appropriate clinical trial studies, 
because of these multiple factors, and the 
potentials for new avenues of treatment in 
ovarian’ cancer. Dr. Lewis also discussed 
the program supported by the National 
Cancer ' Institute involving national co- 
operative clinical trials in the treatment of 
ovarian.cancer as directed by the Division 
of Cancer Research, Resources, and Cen- 
ters and the Division of Cancer Treatment. 
His plea was for better cooperation and 
integration of the efforts of these two divi- 
sions ofthe National Cancer Institute. 

The Fourth Scientific Session dealt with 
the place of interstitial therapy in today's 
radiotherapy. The philosophy behind this 
therapeutic procedure, its advantages and 
disadvantages, as well as the importance 
of factors such as volume and time in rela- 
tion to the dose delivered, the indications 
of the procedure, its results. and possibility 
to improve its results were discussed in 
detail. : 

Dr. H. T. Barkley presented data on 
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volume and time factors in interstitial 
gamma ray therapy, discussing the various 
ramifications of the Patterson and Parker 
system: He discussed the importance of the 
isoeffect curve and how it has been widely 
used as well as the relationship between the 
isoeffect curve and the NSD concept. 

Dr. Basil S. Hilaris discussed low-energy 
gamma radionuclides for permanent inter- 
stitial implantation, representing a presen- 
tation of considerable experience using 
Iodine-125 seeds. This technique has been 
used at Memorial Hospital for almost 10 
years and has been compared with radon- 
222 and iridium-192. The analysis of the 
results using the Iodine-125 seeds indicates 
that it is a satisfactory substitute for high- 
energy gamma emitters with a higher ther- 
apeutic ratio and allows for better geo- 
metric dose distribution with a low dose 
rate irradiation. 

Dr. Luis Delclos discussed the utilization 
of various techniques in the treatment of 
squamous cell carcinoma of the oral tongue 
and floor of the mouth. The various aspects 
of interstitial radiotherapy alone or in com- 
bination with external irradiation were dis- 
cussed with the importance of computer 
dosimetry and jts relation to the dose dis- 
tribution. Dr. Delcdos pointed out the 
utilization of external irradiation tech- 
niques to cover the lymphatic areas at risk 
with additional interstitial gamma ray 
therapy for the local primary. 

Dr. Bernard Pierquin presented the vari- 
ous aspects of curietherapy in oncology, 
with specific emphasis upon radiation at a 
low dose rate. This would allow for en- 
hancement of the differential effect by 
equalizing the RBE for well oxygenated 
and poorly* oxygenated tissues. He pre- 
sented his technique with the utilization of 
after-loading. This .was. done utilizing 
iridium-192 wires. Dr. Pierquin reaffirmed 
the fact that cyrietherapy is most effective 
in the treatment of superficial tumors of the 
skin, breast, nose and throat, anus, rectum, 
uterus; and bladder. 

Dr. Frank Ellis discussed the treatment 
of connective tissue sarcoma by combined 
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simultaneous surgery and implantation of 
radioactive isotopes. This involves the 
utilization of plastic tubes placed into the 
womb for the introduction of radioactive 
isotopes at a later point.*Eleven of 32 
cases were local recurrences following 
surgery. Seven of these local recurrences 
remained cured § years after treatment. 
The success rate in preventing local recur- 
rence by this technique is 88 per cent with 
a. 5 year cure rate of 57 per cent in all cases 
and 67 per cent in the case of fibrosarcoma. 

Dr. David D. Beiler presented the ex- 
perience of the Geisinger Medical Center 
on the use of interstitial radiation in the 
treatment of carcinoma of the faucial arch 
with 72 patients being treated and followed 
for two or more years. The over-all 3 
year survival without disease was 60 per 
cent. One-third of the entire group were 
implanted after preliminary external irradi- 
ation with local control rate obtained in at 
least 75 per cent of the patients. No serious 
complications occurred in the implanted 
group and the main advantages of implan- 
tation relate to reduction in complications 
and much reduced xerostomia. 

. Dr. Karen K. Fu presented the review 
of a 32 year experience at the University 
of California in the treatment of carcinoma 
of the oral tongue using external and inter- 
stitial radiotherapy. Two hundred and one 
cases of squamous cell carcinoma of the 
oral tongue were treated with 35 per cent 
being treated with interstitial implant alone 
or in combination with external irradiation. 
Twenty-one per cent of the patients re- 
ceived peroral cone irradiation alone or 
additional external radiotherapy. Dosime- 
try for the interstitial implant was recon- 
structed on a retrospective basis and com- 
pared with manual calculations using the 
Patterson and Parker system. Neck lymph 
node metastases developed in 30 per cent 
of the initially clinically negative unir- 
radiated necks. Subsequent neck dissection 
failed to control a significant number of 
these cases. 

Dr. Carlos A. Perez discussed non- 
randomized comparison of radiation ther- 
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apy alone and preoperative irradiation 
combined with radical surgery in the treat- 
ment of carcinoma of the tonsil. The pre- 
liminary data indicated that excellent local 
control is obtained by radiation alone in 
Stage 1 lesions (100 per cent) and Stage 1 
lesions (70 per cent). The control of cervical 
lymphadenopathy is approximately 80 per 


cent for Ni lesions and 68 per cent for Nz. 


lesions. Less satisfactory results were ob- 
served with Stage 111 lesions (60 per cent 
local control) or with large fixed cervical 
lymph nodes (N;) in which the control rate 
was approximately 4o per cent. Preopera- 
tive irradiation has not shown comparable 
results in the treatment of early lesions, but 
appeared to be as effective as irradiation 
alone in local control and survival in the 
patients with more advanced lesions (T; 
—N)). 

Dr. Theodore Lo discussed combined 
therapy in advanced carcinoma of the oral 
cavity and oropharynx, a randomized 
study, carried out at the University of 
Wisconsin. One hundred and thirty-six 
patients were studied out of 163 patients 
seen. Lesions of the anterior two-thirds of 
the tongue, oropharyngeal lesions, floor 
of the mouth, and tonsil were studied. The 
initial results reported in 1971 indicated 
that the 5 year survival rates with com- 
bined therapy were significantly superior 
for oral cavity lesions and, possibly, supe- 
rior for oropharyngeal lesions. The report 
updated the study. 

' Dr. Maurice Greenberg presented the 
initial evaluation of reduced fractionation 
.in the irradiation of malignant epithelial 
tumors studied in 170 patients seen at the 
` Milwaukee County General Hospital and 
the Wood Veterans Administration Hos- 
` pital. Various fractionation and protraction 
schedules were utilized. Carcinomas of the 
skin, breast, and lung were studied. 

Dr. L. J. Shukovsky reviewed the ex- 
perience of twice-daily fractionation in 
clinical yadiotherapy where 6,000 to 7,000 
rads were given at the rate of 1,100 to 1,150 
rads per week with 2 fractions each day 
with an 8 hour separation for 5 fractions per 
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week. Forty patients were treated by this 
fractionation schedule. The approach pro- 
duced good local control rates comparable 
to those that had been achieved by other 
techniques. 

Dr. William A. Walter, Jr. discussed the 
extramural programs of the National Can- 
cer Institute. He discussed the various 
aspects of the activities of the Division of 
Cancer Research, Resources and Centers 
including the regular grants, clinical trials, 
studies in life islands, leukemia, scientific 
evaluation, cancer control, organ site pro- 
grams, centers, and cancer education. He 
pointed out that in fiscal year 1975, 4.25 
million dollars was being set aside for the 
radiation therapy development including 
efforts toward the D/T generator, proton 
therapy development, clinical hyper- 
thermia, neutron hiology computers, axial 
tomography, stripped ions, etc. He also 
reviewed the support that had been given 
in the past to the training of physicians in 
radiation oncology. 

The Fifth Scientific Session dealt with 
multidisciplined approaches in the man- 
agement of T; and T, lesions of the head 
and neck. 

Dr. Million discussed the therapeutic 
decisions for patients with advanced 
squamous cell carcinomas of the larynx and 
hypopharynx, discussing the advantages 
of surgery followed by postoperative irradi- 
ation as compared with preoperative ir- 
radiation. The advantages of radiation 
therapy postoperatively administered re- 
lated to a reduction in acute surgical mor- 
bidity, allowance for the surgeon to visual- 
ize the gross tumor margins without having 
to rely on memory, descriptions, and draw- 
ings, availability of examination of the 
pathological specimen for use in planning 
postoperative irradiation, allowance for the 
utilization of the modality which has the 
chance for cure by itself and,also for higher 
doses of radiation to be used in the post- 
operative patient. 

Dr. Oscar M. Guillamondegui discussed 
the surgical treatment of advanced carci- 
noma of the floor of the mouth presenting 
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the rationale for management and the indi- 
cations for surgery in combination with 
radiation therapy. 

Dr. Frederick Eilber discussed immuno- 
therapy in advanced lesions of the head 
and neck presenting the utilization of vari- 
ous tests for delayed hypersensitivity and 
how they might be used in predicting effi- 
cacy of treatment as well as the usefulness 
of BCG and C-Parvum in the treatment 
of advanced lesions of the head and neck. 
Ten patients with advanced T; Ts, N: 
squamous cell carcinomas of the head and 
neck had been treated with surgery, radi- 
ation therapy, and BCG. Four were treated 
with chemotherapy and BCG with 8 of the 
15 remaining free of disease 1 year follow- 
ing therapy. Dr. Eilber did point out that 
the role of BCG immunotherapy in these 
results was not known, It was concluded, 
however, that immunotherapy is most 
effective against small numbers (107) of 
residual.tumor cells. Therefore, it is ap- 
parent that immunotherapy in advanced 
head and neck lesions must be employed 
with other treatment modalities. 

Dr. Don R. Goffinet presented the results 
of megavoltage radiation therapy in oro- 
pharyngeal carcinoma treated with cura- 
tive intent. The records from 87 patients 
with. base of the tongue cancers and 135 
with primary tonsilar involvement were 
studied. Actuarial 5 year survival for those 
with T; and T; lesions ranged from 32 to 
42 per cent for carcinomas involving the 
base of the tongue to 62 to 41 per cent for 
those patients with tonsillar primary can- 
cers. Irradiation of involved cervical lymph 
nodes led to a local control rate of 60 to 
27 per cent for those patients with base of 
tongue primary neoplasms and N,-N; 
nodal involvement, respectively. Twenty- 
two patients with advanced lesions were 
entered into a randomized control protocol 
comparing irradiation, combined radiation 
therapy and surgery, or surgery alone as 
the primary treatment and these results 
were also presented. 

Dr. Stefano Stefani discussed immuno- 
logic eValuation of patients with lesions of 
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the head and neck seen on the therapeutic 
radiology service of the Hines Veterans 
Administration Hospital. Pre-therapeutic 
evaluation revealed that 71 per cent re- 
sponded positively to twoeor more recall 
antigens and 61 per cent positively to 
DNCB. Post-therapeutic evaluation re- 
vealed that of those patients tested, 92 per 
cent were positive to two or more recall 
antigens and 62 per cent were positive to 
DNCB. The proportions of total T-cells 
and B-cells were evaluated with pre- 
therapy evaluation indicating that 59 per 
cent had normal T-cells and 75 per cent had 
normal B-cells. Post radiation therapy 
evaluation showed a marked change in the 
proportion of total T-cells with 19 per cent 
of the patients tested having normal T-cell 
values while 5o per cent of those tested 
d normal B-cell values. 

Joseph Bohorquez discussed the 
ud that modify the radio-response of 
cancer of the nasopharynx, indicating that 
histologic grade, initial site of origin, prè- 
senting symptoms, delay between initial 
complaint and treatment, stage of the 
tumor, extension of lymph node metastà- 
sis, invasion by the primary tumor of 
adjacent areas, and total tumor dose-time 
factors were most important in predicting 
the prognosis. 

Dr. S. Rafla-Demetrious discussed the 
place of radiotherapy in the definitive 
management of rectal carcinoma, indicating 
that radiotherapy can be definitive treat- 
ment in rectal cancer for both primary and 
recurrent lesions. He reviewed 103 histo- 
logically proven cases with management 
results. Radiation therapy was capable of 
sterilizing the disease, whether it was a 
primary lesion or recurrent, with subse- 
quent long survival. Various radiation 
therapy plans were used including external 
beam irradiation and interstitial implanta- 
tion techniques. 

Dr. Omar M. Salazar discussed the 
proper management of superior vena caval 
obstruction, indicating that it s a life 
threatening medical syndrome demanding 
emergency treatment. Sixty patients treated 
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by a high daily dose fractionational ra- 
diation therapy schedule were presented. 
The value of serial Tc??» angiograms was 
pointed out. The high dose daily fractiona- 
tional radiation therapy schedule produced 
a go per cent success rate for relieving the 
syndrome. 

Dr. Robert E. Lee presented a compari- 
son of split-course radiotherapy and con- 
tinuous radiotherapy for unresectable 
bronchogenic carcinoma. He indicated that 
the split course group fared as well as the 
continuous radiotherapy group when 5 year 
survival was used as the major criterion. 
The split course had two primary clinical 
advantages relating to the fact that the 
patients tolerated the split course radio- 
therapy better and, in about one-fifth of 
these patients, the rest period allowed oc- 
cult distant metastasis to become manifest 
and the patient was spared futile additional 
radiotherapy to the primary lesion. 

Dr. Bernard Roswit discussed radiation 
injuries of the lung, indicating the clinical 
syndrome with high-risk factors and the 
guidelines for safer practice. 

Dr. William U. Shipley presented a pro- 
gram for enhanced radiation response of 
small pulmonary metastases of the Lewis 
lung carcinoma. This is a model that is 
satisfactory to evaluate the radiosensitivity 
of "microscopic" or subclinical metastatic 
tumor deposits. The results indicated that 
small tumor implants may be sterilized 
with lower doses than larger primary tu- 
mors, not only because fewer cells need to 
be inactivated, but in addition, the tumor 
cells in small deposits may be intrinsically 
more radiosensitive. Thus, these findings 
may, in part, help to explain and predict 
the success of regional radiotherapy in con- 
trolling subclinical regional deposits of 
metastatic carcinoma. 

Dr. Morton M. Kligerman reviewed the 
initial comparative response of metastatic 
superficial nodules surrounding and under- 
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lying normal tissue to peak pions and x- 
rays. The studies were begun in October 
1974 and ended in December 1974. The 
purpose was to evaluate the radiobiological 
effects of pions on skin nodules, normal 
skin, and underlying connective tissue. 
This was carried out as an initial step in 
gathering sufficient human data to begin 
pilot studies and, ultimately, Phase ru 
clinical‘ trials of pion radiation therapy at’ 
Los Alamos. 

The Fifty-seventh Annual Meeting of 
the American Radium Society in Isla 
Verde, Puerto Rico was an unqualified 
success., Great credit for its impact belongs 
to Dr. Victor A. Marcial who was Chair- 
man of the Scientific Program Committee 
and to: Dr. Luis A. Vallecillo who was 
Chairman of the Arrangements Commit- 
tee. The social activities were greatly en- 
joyed by all of the members who attended. 

The officers elected for 1975-1976 are as 
follows:, President: Felix N. Rutledge, 
M.D., Houston, Texas; President-Elect: 
Luther 'W. Brady, M.D., Philadelphia, 
Pennsylvania; First V ice-President: Elliott 
Strong, M.D., New York, New York; 
Second Vi jce-President: Alfred Sherman, 
M.D., Detroit, Michigan; Secretary: Rich- 
ard H.' Jesse, M.D., Huston, Texas; 
Treasurer: Fred W. George, IH, M.D., 
Los Angeles, California; Executive Com- 
mittee: Antolin Raventos, M.D., Chair- 
man, Davis, California; Victor A. Marcial, 
M. D., San Juan, Puerto Rico; Jerome M. 
Vaeth, M.D., San Francisco, California. 

The Fifty-eighth Annual Meeting of the 
American Radium Society will be held in 
Vancouver, British Columbia from May 9 
to 14, 1976. The Chairman of the Arrange- 
ments Committee will be Dr. Ju M. Gibson 
and the Chairman of the Scientific Program 
Committee will be Dr. Felix N. Rutledge. 

Lurer W. Brapy, M.D. 
Chairman, Publications Committee | 
American, Radium Society 
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FORTHCOMING EVENT 
AMERICAN ASSOCIATION OF PHYSICISTS 
IN MEDICINE SUMMER SCHOOL 

A course on fundamental and basic con- 
cepts of dosimetry will be held from July 
18—24, 1976 at Trinity College, Burlington, 
Vermont 05401. 

For further information, please write to: 
Dr. Peter R. Almond, Director, 1976 Sum- 
mer School, Department of Physics, Uni- 
versity of Texas, M. D. Anderson Hospital, 
Houston, Texas 77025. 


POSTGRADUATÉ COURSE: THE 
RADIOLOGY OF TRAUMA 

The Department of Radiology of Cornell 
University and Medical, College will spon- 
' sor a postgraduate course “The Radiology 
of Trauma," January 19-22, 1976 in Puerto 
Rico. This has been approved for 18 hours 
of AMA Category 1 credit. 

For further information, please write to: 
John A. Evans, M.D., Department of 
Radiology, Cornell University Medical 
College, 1300 York Avenue, New York, 
New York 1002. 


NEURORADIOLOGY 


. A course on neuroradiology will be 
offered November 7 and 8, 1975, in Atlanta, 
Georgia, sponsored by the Department of 
Radiology of Emory University School of 
Medicine. 

For further information, please contact: 
H. Stephen Weens, M.D., Department of 
Radiology, Emory University School of 
Medicine, Atlanta, Georgia 30322. 


SYMPOSIUM ON MODERN CONCEPTS IN 
BRAIN TUMOR THERAPY, LABORATORY 
AND CLINICAL INVESTIGATION 

A symposium on modern concepts in 
brain tumor therapy, laboratory and clini- 
cal investigation will be presented on Feb- 
ruary 26, 27, 28, 1976, in Atlanta, Georgia, 
sponsored by the Clinical Investigations 
Branch, and the Cancer Clinical Investiga- 


tion Review Committee of, the National 
Cancer Institute. 

For information, please write to: Audrey 
E. Evans, M.D., The Children's Hospital 
of Philadelphia, One Children's Center; 
3400 Civic Center Boulevard, Philadelphia; 
Pennsylvania 19104. 


FOURTH INTERNATIONAL CONFERENCE, 
ON MEDICAL PHYSICS i 

The Fourth International Conference on 
Medical Physics will be held July 25-30, 
1976, in Ottawa, Canada. 

The Program Committee invites contri: 
butions concerned with basic aspects of 
physical principles and techniques applied 
to medical treatment diagnosis and re- 
search. l 

For further information, please write to: 
Paul M. Pfalzner, Secretary General, 
Fourth International Conference on Medi. 
cal Physics, 1053 Carling Avenue, Ottawa, 
Ontario, Canada. 


ANGIOGRAPHY 


The Department of Radiology of Har- 
vard Medical School will sponsor a course 
on "Angiography: 1975: Coronary Disease, 
the Myocardium, and. Adult Heart Dis- 
ease." It will be held in Boston, Massa- 
chusetts, October 8-11, 1975, under the 
chairmanship of Herbert L. Abrams, M.D. 

This comprehensive course is designed 
for all physicians who participate in or in- 
tend to perform coronary arteriographic 
studies, ventriculography, and cardiovas- 
cular radiology. 

It will include lectures, panel presenta- 
tion, film reading, and evening seminars. 

For further information, please contact: 
Department of Continuing Education, 
Harvard Medical School, 25 Shattuck 
Street, Boston, Massachusetts 02115. 

LÀ 


IRANIAN RADIOLOGICAL SOCIETY 
The Sixth Iranian Congress of Radiology 
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will be held in Mashad, Iran, May 8-13, 
1976. 

Papers are invited. 

For further information, please contact: 
Majid Rooholamini, M.D., Secretary, Ira- 
nian Radiological Society, P.O. Box 14— 
1151, Tehran, Iran. 


THE THIRD ROCHESTER SYMPOSIUM ON 
PLANNING AND OPERATION OF 
RADIOLOGY DEPARTMENTS 

The Third Rochester Symposium on 
“Planning and Operation of Radiology 
Departments” will be held October 26 to 
29, 1975. It will feature speakers and 
exhibits. 

It will cover planning of space, use of 
personnel, and aspects of viewing, report- 
ing, storage, retrieval, and finance in a radi- 
ologic practice. , 

For further information, please contact: 
Harry W. Fischer, M.D., Department of 
. Radiology, University of Rochester Medi- 
cal Center, Rochester, New York 14642. 


NEURORADIOLOGY AND OTOLOGY 


New York University's Post-Graduate 
Medical School will offer a comprehensive 
course in neuroradiology and otology, with 
a symposium on the temporal bone organ- 
ized by Dr. R. Thomas Bergeron, professor 
of Radiology. The course will be held Oc- 
tober 27-31, 1975. Drs. Irvin I. Kricheff, 
Joseph P. Lin, and Ajax J. George will be 
course co-directors. 

This course will present a structured 
approach to the intérpretation of neuro- 
radiologic examinations such as plain films, 
tomography, angiography, pneumography, 
myelography and computerized tomog- 
raphy. 

The course is approved for 30 hours 
credit in Category 1 for the Physician’s 
Recognition Award of the American Medi- 
cal Association. 

For further information, please write to: 
Office of the Associate Dean, New York 
University Post-Graduate Medical School, 
550 First Avenue, New York, New York 
1oo16. 
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GENITOURINARY RADIOLOGY 


UCLA Extension's Department of Health 
Sciences will present “Modern G.U. Ra- 
diology—-The Practical Approach” (The 
Ninth Annual Leo G. Rigler Symposium), 
Friday: to Sunday, November 7 to 9, 1975 
at the; Beverly Hilton Hotel in Beverly 
Hills, California. 

For additional information, please write 
to: Health Sciences, UCLA Extension, 
P.O. Box 24902, Los Angeles, California 
90024, or call (213) 825-7186. 


PEDÍATRIC AND ADOLESCENT ECHO- 
' CARDIOGRAPHY COURSE 

The 'Department of Pediatrics, Univer- 
sity of Arizona, will Present a didactic and 
practical course in one- and two-dimension- 
al pediatric echocardiography, November 
14-16, 1975. 

For further infórmation, please contact: 
S. J. Goldberg, Department of Pediatrics, 
University of Arizona School of Medicine, 
Tucson, Arizona 85724. 


: ARTHROGRAPHY COURSE 
AND WORKSHOP 

An Arthrography Course and Workshop 
will be offered on December 11, 12 and 13, 
1975, with 16 hours Category 1 credit, at the 
Hospitàl for Special Surgery, 535 East 7oth 
Street, New York, New York 10021. 

For further information, please contact: 
Robert H. Freiberger, M.D., Director, De- 
partment of Radiology, Hospital for Spe- 
cial Surgery, 535 East 7oth Street, New 
York, New York 10021. 


, 29TH INDIAN CONGRESS 
i i OF RADIOLOGY 
The 29th Annual Congress of the Indian 
Radiological Association wilh be held at 
Madras, South India, on the oth, 1oth and 
11th of January 1976. The scientific session 
wil be,preceded by a one day teaching 
seminar, Members of the Radiological 
Societies are invited to attend and partici- 
pate in the Congress. >- 
Inquiries may be addressed to: Dr. G. 
Munuswamy, Organising Secretary, Bar- 
| 
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nard Institute of Radiology and Cancer, 
Government General Hospital, Madras 
600 003, South India. 


ANNUAL TWO-DAY POSTGRADUATE CON- 
FERENCE ON CURRENT CONCEPTS IN 
DIAGNOSTIC AND THERAPEUTIC 

i APPROACHES 

The Oncology Center of the Johns Hop- 
kins Medical Institutions announces a 
course entitled “Diagnosis and Treatment 
of Neoplastic Disorders,” an annual two- 
day postgraduate conference on current 
concepts in diagnostic and therapeutic 
approaches to patients with neoplastic 
diseases. This conference is designed for the 
practicing physician,and will emphasize 
treatment. This course has been approved 
for 17 hours Category 1 accreditation. 

The course will be held at the Johns 
Hopkins University School of Medicine, 
February 5-6, 1976. For information and 
application, please write to: Program Co- 
ordinator, Turner Auditorium, Room 17, 
720 Rutland Avenue, Baltimore, Maryland 
21205. 

ANGIOGRAPHY 


The Society for Cardiovascular Radi- 
ology is sponsoring a four day postgraduate 
course in angiography on February 17-20, 
1976, in Puerto Rico. 

Current concepts of diagnosis and ther- 
apeutic uses of angiography will be pre- 
sented covering the techniques, diagnostic 
findings, interpretation, potential compli- 
cations, advantages and limitations of the 
different procedures..: . 

: The course .has: been accredited by the 
American College of Radiology for 25 hours 
of AMA Category 1 credit. 

Inquiries should : ‘be addressed to: C. A. 
Athanasoulis, M:D., Department of Radi- 
ology, Massachusetts : General Hospital, 
Fruit Street, Boston, Massachusetts 02114. 


REFRESHER COURSE IN GENERAL 
DIAGNOSTIC RADIOLOGY 
The Department of Radiology of The 
University of Texas Southwestern Medical 
School at Dallas announces a Refresher 
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Course in General Diagnostic Radiology to 
be held at the Fairmont Hotel, Ross at 
Ackard, Dallas, Texas, February 19-21, 
1976. 

This Continuing Medical Education 
offering meets the criteria for 18 hours of 
credit in Category 1 for the Physician's 
Recognition Award of the American Medi- 
cal Association. 

The course subject matter will include all.. 
phases of general radiology, as well as 
nuclear medicine, ultrasound, radiation 
biology, physics and a course in depart- 
ment planning. 

For further information, Bleus contact: 
Ms. June Bovill, Continuing Education, 
The University of Texas Health Science 
Center at Dallas, 5323 Harry Hines Boule- 
vard, Dallas, Texas 75235. 


FOURTH ANNUAL SYMPOSIUM ON 
PRACTICAL ADVANCES IN DIAG- 
NOSTIC RADIOLOGY AND 
NUCLEAR MEDICINE 
The Johns Hopkins Medical Institutions 
will present its Fourth Annual Symposium 
on Practical Advances in Diagnostic Radi- 
ology and Nuclear Medicine on March 23- 
26, 1976. The course is a review of current 
advances with emphasis on modern tech- 
niques, recently developed procedures, ' 
new clinical concepts, and diagnostic equip-. 
ment. Presentations will be directed at the 

practicing radiologist. 

The program is approved for 32 hours of 
Category 1 American Medical Association: 
credit. 

For further information, please contact: 
Janet B. Hardy, M.D., Room 17, Turner: 
Auditorium, The Johns Hopkins pore 
Baltimore, Maryland 21205. 


COMPUTERIZED TOMOGRAPHY 


An International Symposium and Course 
on computerized tomography will be held 
at the Caribe Hotel, in San Juan Puerto 
Rico, from April 4-9, 1976, under the spon- 
sorship of Juan M. Taveras, M.D., and 
Paul F. J. New, M.D. 

The symposium will emphasize informal 
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open discussions between members of the 
faculty, with audience participation. - 

The course will consist of a compre- 
hensive series of lectures. A Physics Pro- 
gram will be included. 

Those wishing to present papers should 
submit 100 to 200 word abstracts to: 
Juan M. Taveras, M.D., Program Director, 
Department of Radiology, Massachusetts 
General Hospital, Boston, Massachusetts 
O2114. 

For further information, please write to: 
Mrs. Susan Lincoln, Department of Radi- 
ology, Massachusetts General Hospital, 
Boston, Massachusetts 02114. 


PATHOLOGY OF BONE AND JOINTS 


The second postgraduate course on 
Pathology of Bone and Joints will be pre- 
sented from April 12 to April 16, 1976 under 
the direction of Howard D. Dorfman, 
M.D., at the Johns Hopkins Medical Insti- 
tutions. 

Structure, development, and function of 
the skeletal and articular systems are dis- 
cussed in relation to developmental, in- 
flammatory, metabolic, and neoplastic dis- 
orders. 

This course has been approved for £o 
credit hours in Category 1 towards the 
Physician’s Recognition Award of the 
American Medical Association. Apply to: 
Office of Continuing Education, Turner 
Building, Room 17, 720 Rutland Avenue, 
Baltimore, Maryland 21205. 


. MEDICAL IMAGES: FORMATION, 
PERCEPTION AND 
MEASUREMENT 

'The seventh L. H. Gray conference, 
which will be concerned with the funda- 
mentals of medical images, will be held at 
the University of Leeds, England on April 
I3th-15th, 1976. The purpose of the con- 
ference is to concentrate attention on the 
unifying principles which underline the 


News Items 


AUGUST, 1975 
variety of imaging techniques now used in 
medicine. 

There will be an exhibition of imaging 
devices. 

For further information, please write to: 
M. J. Day, Regional Medical Physics 
Department, Newcastle General Hospital, 
Newcastle upon Tyne, NE4 6BE, England. 


INTERNATIONAL SYMPOSIUM 
ON CALIFORNIUM-252 
UTILIZATION 

Papers are invited for the International 
Symposium on Californium-252 Utiliza- 
tion to be held April 22-24, 1976, in Brus- 
sels, Belgium, and April 26—28, 1976, in 
Paris, France. 

It is sponsored by the American Nuclear 
Society, the European Nuclear Society, 
the Belgian and thg French Sections of the 
American Nuclear Society. 

For further information on the Brussels 
Symposium, please contact: Prof. D. J. 
Mewissen, Service de Radiobiologie, Uni- 
versité Libre de Bruxelles, boulevard de 
Waterloo, 109, 1000-Bruxelles, Belgique. 
For the Paris Symposium, please contact: 
Dr. Réne Berger, Service d'Hydrométal- 
lurgie et de Chimie des e Transuraniens, 
Centre d'Etudes Nucléaires B.P. n? 6, 
92260—Fontenay-aux-Rosés, France. 


GENERAL DIAGNOSTIC RADIOLOGY 


The:University of British Columbia De- 
partment of Diagnostic Radiology is to 
hold a Refresher Course in General Diag- 
nostic Radiology, sponsored by the Univer- 
sity of British Columbia, May 19th, 2oth 
and 21st, 1976 in Vancouver, British Co- 
lumbia, Canada at the Bayshore Inn. 

Additional information may*be obtained 
from: D. Gordon Garrow, M.D., Depart- 
ment of Diagnostic Radiology, 10th Avenue 
and Heather Street, Vancouver, British 
Columbia, Canada V5Z 1Mg. 
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BOOK REVIEWS 





AxspominaL ANGIOGRAPHY. By W. Wenz, in 
collaboration with G. van Kaick, D. Beduhn, 
and F.-J. Roth. Cloth. Pp. 217, with 183 
figures. Price, $27.80. Springer-Verlag New 
York Inc., 175 Fifth Avenue, New York, 
N. Y. 10010, 1974. 


Four European authors present their com- 
bined experience with abdominal angiography 


in almost 3,000 patients. The book is small and ' 


is structured into 4 sections: text, illustrations, 
bibliography, and subject index. 

The textual material covers all phases of ab- 
dominal angiography e&cept that of the genito- 
urinary tract, including historical comments, 
some vascular anatomy, indications and com- 
plications of abdominal angiography, and the 
methods for performing the angiographic exam- 
inations needed to help in the diagnosis of 
diseases of the abdominal organs. Each of the 6 
chapters in the text is divided into many related 
topics, each numbered in a ponderous if not 
superfluous decimal-like system. Charts and 
tables appear in the text, but without number 
designations, making it difficult sometimes to 
connect the figures with the appropriate textual 
reference. 

On the wholethe authors give a balanced 
presentation of abdominal venous and arterial 
angiography and involved techniques such as 
pharmaco-angiography, subtraction, color x- 
rays, etc. Adequate space is devoted to discuss- 
ing separately each specific abdominal organ, 
covering conventional as well as angiographic 
techniques in their examination. 

The book is compact, but it is made so at the 
expense of placing all the illustrations in a 
separate inconvenient section at the back of the 
book. Here the authors have introduced a small 
number of colored x-rays and colored subtrac- 
tion angiographies, in addition to the many 
ordinary black and white illustrations. Un- 
fortunately, most of the illustrations are too 
small. Often as many as 9 figures have been 
crowded onto a gingle page. 

The book contains much worthwhile infor- 
mation, but its format and style made it diffi- 
cult for this reviewer to read. The bibliography 
is extensive; many of the references are in for- 
eign journals. The book could perhaps be of use 
to physicians interested in comparing a large 


European experience in abdominal angiography 
with that of domestic angiographers. Other- 
wise, the book offers little that one cannot ob- 
tain more easily from any of several U.S. books 
on abdominal angiography. 

A.J. Patusinsxas, M.D. 


Gamuts IN RADIOLOGY: COMPREHENSIVE Lists 
or RoENTGEN DIFFERENTIAL Dracnosis. By 
Maurice M. Reeder, M.D., Colonel, Medical 
Corps, United States Army; Chief, Depart- 
ment of Radiology, Walter Reed Army Med: 
ical Center, and Radiology Consultant to the 
Surgeon General, United States Army, Wash: 
ington, D. C.; formerly, Associate Radiolo- 
gist, Registry of Radiologic Pathology} 
Armed Forces Institute of Pathology; and 
Benjamin Felson, M.D., Professor, Depart: 
ment of Radiology, University of Cincinnati 
College of Medicine and Medical Center; 
Consultant to Cincinnati and Dayton Veter- 
ans Administration Hospitals; National Con- 
sultant to the Medical Corps of the United 
States Air Force, Army, Navy, and Veterans 

`” Administration, United States Public Health 

Service, Armed Forces Institute of Pathol: 

ogy, and Walter Reed General Hospital. 

With contributions by Elias G. Theros; 

M.D., Herbert E. Parks, M.D., and George 

B. Greenfield, M.D. Cloth. Divided into 8 

Sections. Audiovisual Radiology of Cincin- 

nati, Inc., P. O. Box 8942, Cincinnati, Ohio 

45208, 1975. 

If the radiologist does not think of a diag- 
nosis, he cannot make that diagnosis. This 
volume helps him think of the diagnosis. 

This book is a compilation of lists of possible 
diseases, arranged according to a presenting 
roentgen abnormality. Some possibilities are 
not the first to come to mind. For example, 
under the heading "Gas in the portal vein" 
thére are 8 possibilities listed, among them, 
hydrogen peroxide enema; among the 7 causes 
of unilateral small kidney is irradiation ther- 
apy. The book is divided into 8 large sections, 
each with its own table of contents, and the or- 
ganization makes an index unnecessary and, 
superfluous. In each section is a large number of 
individual roentgen characteristics, or findings,. 
and under each of these headings is a list of the 
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possible causes for this abnormality, arranged 
alphabetically, and separated into common and 
uncommon causes. 

In a way, this is softwate for a computer. It 
is directed toward that computer which, in the 
words of William S. Reveno; M.D., is the only 
computer which can be mass produced by un- 
skilled labor—the human brain. The idea of 
such lists of gamuts is probably polygenetic, 
but it has, been recently spread, through occa- 
sional notes in the Journal of the American 
Medical Association, and gamut cards have 
been available from the Registry of Radiologic 
Pathology of the Armed Forces Institute of 
Pathology. This book is a large compilation of 
these lists, from many sources. 

The publishers liave properly prepared for 
hard use of the book, and it is sturdily bound. 
Space is provided for amplifying the lists, to 
adapt them to the user's geographic situation or 
patient sample. In a department where each 
patient's films are examined simültaneously by 
à panel of 20 to 30 experienced radiologists, this 
book might not be necessary. In a realistic 
situation, where fewer radiologists see the films, 
the book is a vital necessity—as the authors 
say, an “unobtrusive consultant." 


E. FREDERICK Lane, M.D. 


BOOKS RECEIVED 


A Texrsoox or RapioLocv. Second edition. Edited 
by David Sutton, M.D., F.R.C.P., F.F.R., 
M.C.A.R. (Hon.), Director, Radiological Depart- 
ment, St. Mary's Hospital, London; Consultant 
Radiologist, Maida Vale Hospital (the National 
Hospitals for Nervous Disease), London; Teacher 
in Radiology, St. Mary's Hospital Medical School, 
University of London, and Institute of Neurology, 
University of London; Assisted by Ronald G. 
Grainger, M.D., F.R.C.P., D.M.R.D., F.F.R., 
Consultant Radiologist to United Sheffield Hos- 
pitals; Consultant Radiologist in Charge, North- 
ern General Hospital, Sheffield; Consultant Radi- 
ologist to Sheffield Cardio-Thoracic Centre, Shef- 
field; Clinical Teacher in Radiology, University of 
Sheffield. Cloth. Pp. 1,1376, with many illustra- 
tions. Price, $79.50. Churchill Livingstone, Edin- 
burgh, London and New York. Longman Inc., 
72 Fifth Avenue, New York, N. Y. 10011, 1975. 

RanroLocrtc ScrENcE FoR TECHNOLOGISTS: Puysics, 
BroLocv, anD Protecrion. By Stewart C. 
Bushong, Sc.D., Associate Professor of Radiologic 
Science, Baylor College of Medicine, Houston, 
Texas. Cloth. Pp. 343, with 317 illustrations. 
Price, $13.50. C. V. Mosby Company, Publishers, 
3301 Washington Boulevard, St. Louis, Mo. 
63103, 1975. 
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FauiLIAL PoLyrosis Cour: FAMILY Srupres, Histo- 
PATHOLOGY, DIFFERENTIAL Dr1aGnosis, AND RE- 
SULTS OF TREATMENT. By H. J. R. Bussey. Cloth. 
Pp. 104, with many illustrations: Price, $12.00. 
The Johns Hopkins University Press, Baltimore, 
Md. 21218, 1975. 

ATLAS or LympHocrapny. By Dr. T. de Roo, Radi- 
ologist, Central Hospital, Alkmaar, The Nether- 
lands. With a foreword by Prof. Dr. A. Rüttimann, 
Radiologist, Stadtspital Triemli, Zürich, Switzer- 
land. Cloth. Pp. 190, with 9 illustrations i in color, 
and 378 illustrations in black and white. Price, 
$42.00. J. B. Lippincott Company, East Washing- 
ton Square, Philadelphia, Pa. 19105, 1975. 

Tue BrioLocv AND CLINICAL MANAGEMENT OF 
Biapper Cancer. Edited by E. H. Cooper, M.D., 
D.Sc., D. Phil., F.R.C.P., Mackintosh Professor 
of Experimental Pathology and Cancer Research, 
University of Leeds; agd R. E. Williams, M.D., 
Ch.M., F.R.C.S.E., Consultant Urologist, General 
Infirmary at Leeds, England. Cloth. Pp. 293, with 
52 illustrations. Price, $38.75. Blackwell Scientific 
Publications, Oxford, London, Edinburgh, and 
Melbourne. J. B. Lippincott Company, East 
Washington Square, Philadelphia, Pa. 19104, 1975. 

Diacnostic RADIOGRAPHY: A Concise PRACTICAL 
Manvat. Second edition. By Glenda J. Bryan, 
D.S.R., S.R.R., Superintendent Radiographer, 
Bristol Royal Hospitals. With a foreword by J. H. 
Middlemiss, C.M.G., M.D., F.R.C.P., F.F.R, 
Professor of Radiology, University of Bristol, 
England. Paper. Pp. 356, with some figures. Price, 
$13.00. Churchill Livingstone, Edinburgh and 
London. Longman Inc., 72 Fifth Avenue, New 
York, N. Y. 10011, 1974. 

Communtry Heattu Nursina, Report of a WHO 
Expert Committee. -World Health Organization 
Technical Report Series No. 558. Paper. Pp. 28. 
Price, Sw.fr. 4.-. Q Corporation, 49 Sheridan 
Avenue, Albany, N. Y. 12210, 1974. 

RADIATION SCIENCE AT THE NATIONAL PHYSICAL 
LABORATORY, 1912-1955. By E. E. Smith, B.Sc., 
M.Inst.P. Paper. Pp. 114. Price, £5. Her Maj. 
esty's Stationery Officé, London, 1975. 

ErrMENTS or Rapiation Prorecrion. By Ronald 
V. Scheele,. B.S., M.S., Radiation Physicist; As- 
sistant Professor of Radiology (Radiologic Phys- 
ics), University of Virginia Schogl of Medicine, 
Charlottesville, Va.; and Jack Wakley, B.Sc, 
Director, Radiation Physics Division; Assistant 
Professor of Radiology (Radiologic Physics), Uni-. 
versity of Virginia School of Medicine, Charlottes- 
ville, Va. Paper. Pp. 99, with some figures. Price, 
$7.95. Charlés C Thomas, Publifher, 301-327 East 
Lawrence Avenue, Springfield, Ill. 62717, 1975. 

CARCINOGENESIS AND Rapzation Risk: a Bio- 
MATHEMATICAL Reconnaissance. By W. V. 
Mayneord, C.B.E., D.Sc., F.R.S., Professor 
Emeritus of Physics. as applied to Medicine, Insti- 
tute of Cancer Research (University of London); 
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Consultant to the Central Electricity Generating 
Board; and R. H. Clarke, Ph.D., Central Elec- 
tricity Generating Board, Research Department, 
Berkeley Nuclear Laboratories, Berkeley, Glouces- 
tershire, England. British Journal of Radiology, 
Supplement No. 12. Paper. Pp. 112, with some 
figures. Published by the British Institute of 
Radiology, 32 Welbeck Street, London WiM 
7PG, England, 1975. 


Host Derence 1N Breast Cancer. Volume 1 in the 


Series, New Aspects of Breast Cancer. Edited by 
Basil A. Stoll, Honorary Consultant Physician to 
the Radiotherapy Department at St. Thomas’ 
Hospital and the Royal Free Hospital, London, 
England. Cloth. Pp. 206, with some figures. Price, 
$13.95. A William Heinemann Medical Books 
Publication. Distributed by Year Book Medical 
Publishers, Inc., 35 East Wacker Drive, Chicago, 
Ill. 60601, 1974. Li 
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RoENTGEN APPEARANCE OF THE Hann in DIFFUSE 


Disease. By Howard L. Steinbach, M.D., Chief 
of Radiology, French Hospital, San Francisco; 
Clinical Professor of Radiology and Medicine, 
University of California, San Francisco Medical 
Center; Clinical Professor of Radiology, Stanford 
University School of Medicine, Stanford, Calif.; 
Richard H. Gold, M.D., Associate Professor of 
Radiological Sciences; Chief, Orthopedic Radiol: 
ogy Section, University of California, Los Angeles 
Center for the Health Sciences; and Leslie Preger, 
M.B., ChB. ERCR, DObst R.COG., 
F.F.R.R.C.S. (IREL.), Assistant Chief of Radi- 
ology, French Hospital, San Francisco; Associate 
Clinical Professor of Radiology, University of 
California, San Francisco Medical Center. Cloth. 
Pp. 528, with 401 figures. Price, $47.75. Year Book 
Medical Publishers, Inc., 35 East Wacker Drive; 
Chicago, Ill. 60601, 1975. 
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SOCIETY PROCEEDINGS 











e MEETINGS OF RADIOLOGICAL SOCIETIES* 


UNITED STATES OF AMERICA 


AMERICAN RoentcEN Ray Society 
Secretary, Dr. James Franklin Martin, 300 S. Haw- 
thorne Rd., Winston-Salem, N. C. 27103. Annual Meet- 
ing: Marriott Hotel; Atlanta, Ga., Sept. 30-Oct. 3, 1975. 

American Rapium Society 
Secretary, Richard H. Jesse, Dept. of Surgery, M. D. 
Anderson Hosp. and Tumor Institute, Houston, Tex. 

77025. Annual Meeting: Vancouver, B. C., Canada, 
May 9-14, 1976. 

RADIOLOGICAL SOCIETY OF NORTH AMERICA 
Secretary, Dr. Theodore A. Tristan, Harrisburg, Pennsyl- 
vania. Annual Meeting: McCormick Place on the Lake, 
Chicago, Ill., Nov. 30-Dec. 5, 1975. 

AMERICAN CoLLEGE or RADIOLOGY 
Executive Director, William C. Stronach, 20 N. Wacker 
Drive, Chicago, Ill. 60606. Annual meeting. 

Section on RADIOLOGY, AMERICAN MEDICAL AssoctaTION 
Secretary, Dr. Antolin Raventos, Davis, Calif. Annual 
Meeting. 

. AMERICAN Boarp or RADIOLOGY 
Secretary; Dr. C. Allen Good. Correspondence should be 
directed to Kahler East, Rochester, Minn. 55901. 

Written Examination will be held in 14 selected sites, 
June 21, 1975. 

Oral examinations will be held: Pittsburgh Hilton, 
Pittsburgh, Pa., June 2-7, 1975; Statler Hilton, Dallas, 
Texas, Dec. 8-1: 3» 1975; Marriott Motor Hotel, Chicago, 
Ill., June 14-19, 1976; Sheraton Biltmore, Atlanta, Ga., 
Dec: 6-11, 1976. 

Applications must be received in the Board Office 
before Sept. 30 of the year preceding the one in which the 
candidate wishes to be examined. 

Deadline for filing applications for any examination in 
1976 is September 30, 1975. 

American Boarn or NucLEAR Menicine, Inc. A Conjoint 
Board of the American Boards of Internal Medicine, 
Pathology and Radiology and sponsored by the Society 
of Nuclear Medicine. 

Application forms and further information are avail- 
able from the American Board of Nuclear Medicine, 
305 E. 45th St., New York, N. Y. 10017. 

AMERICAN AssociATION or PHYSICISTS IN MEDICINE 
Secretary, Dr. Robert G. Waggener, Dept. Radiol., Univ. 
Tex. Health Sciences Center, San Antonio, Tex. 78284. 
Annual Meeting, Aug. 3-7, 1975. 

AMERICAN SOCIETY OF THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Robert W. Edland, 1836 South Ave., La 
Crosse, Wis., 54601. Annual Meeting: Hyatt Regency 
Hotel in the Embarcadero Center, San Francisco, 
Calif., Oct. 8-12, 1975. 

AMERICAN NUCLEAR SOCIETY 
Program Chairman, Werner K. Kern, IRD, Space 
Nuclear Systems, F 309, U. S. Atomic Energy Commis- 
sion, Washington, D.C. 20545. 

AMERICAN INSTITUTE OF ULTRASOUND IN MEDICINE 
Secretary, John M. Reid, Ph.D., 556 18th Ave., Seattle, 
Wash. 98122. Annual Meeting. 

AMERICAN SOCIETY or NEURORADIOLOGY 
Secretary, Dr. David O. Davis, Department of Radiology, 
gor Twegty-third St., N.W., Washington, D. C. 20037. 
Annual Meeting. 

FOURTEENTH INTERNATIONAL Coucnzss or RADIOLOGY 
Rio de Janeiro, Brazil, Oct. 23-29, 1977. 


President. Elect: Prof. Dr. Nicola C. Caminha; General 
Secretary: Dr. Durval Couto. Av. Churchill, 97-50 and- 
LC-39 20,000 Rio de Janeiro, Brazil. 

INTERNATIONAL SocrETY or RADIOLOGY 
Hon. Secretary-Treasurer, Prof. W. A. Fuchs, M.D., De- 
partment of Diagnostic Radiology, University Hospital, 
Inselspital, CH-3010 Bern, Switzerland. 

TWELFTH INTER-AMERICAN CoNcnEss or RADIOLOGY 
President, Dr. Publio Vargas Pazzos, Casilla 5227, 
Guayaquil, Ecuador. Meeting in Quito, Ecuador, 1979. 

INTER-AMERICAN CoLLEGE or RADIOLOGY 
President, Manuel Viamonte, Jr., M.D., Mt. Sinai Medi- 
cal Center, 4300 Alton Rd. , Miami Beach, Fla. 33140. 
Secretary, Gaston Morillo, M.D., Jackson Memorial 
Hosp., 1700 N.W. roth Ave., Miami, Fla. 33152. 
Counselor for the United Shites, J. A. del Regato, M.D., 
Univ. of So. Fla. College of Medicine, 13000 No. 3oth St, » 
Tampa, Fla. 33612. 

Tuirp CONGRESS or THE EUROPEAN ASSOCIATION OF 
Rantiorocv 
Secretary-General, P.O. Box 14, 79 Lauriston Place, Edin- 
burgh BHI IDB, Scotland. 

SscoND ASIAN AND Oceanian Concrgss or RADIOLOGY 
Secretary, Dr. Buenaventura U. V. Angtuaco, Congress 
Secretariat Headquarters, 2161 Taft Ave., Manila, Philip- 
pines. Meeting: Manila, Philippines, Nov. 10-14, 1975. 

ALABAMA CHAPTER or ACR 
Secretary-Treasurer, Dr. Lawrence E. Fetterman, 1720 
Springhill Ave., Suite 201, Mobile, Ala. 36604. Meets 
time and place of Alabama State Medical Association. 

ALAsKA RapioLocicAL Society, CHAPTER. ACR 
Secretary-Treasurer, Dr. Maurice J. Coyle, 3200 Provi- 
dence Ave., Anchorage, Alaska 99:04. 

AMERICAN OsrkEoPATHIC CoLLEGE or RADIOLOGY 
Annual Scientific Meeting: Americana Hotel, Bar Harbor, 
Fla. Program Administrator: Lawrence J. Jordan, D.O., 
Suite 21, Ponce American Bldg., 4601 Ponce de Leon 
Blvd., Coral Gables, Fla. 33146. 

AMERICAN THERMOGRAPHIC SOCIETY 
Secretary-Treasurer, John Wallace, Ph.D., Dept. Radiol., 
Thomas Jefferson Univ. Hosp., Philadelphia, Pa. 19107. 
Annual Meeting. 

Arizona RapiotooicAL Society, CHAPTER or ACR 
Secretary, Dr. Irwin M. Freundlich, 1501 N. Campbell 
Ave., Dept. Radiol., Tucson, 85724. Two regular meet- 
ings a year. Annual meeting at time and place of State 
roe Association and interim meeting six months 
ater, 

Arx-La-TEx RADIOLOGICAL SOCIETY 
Secretary, Dr. Erich K. Lang, Confederate Memorial 
Medical Center, LSU School of Medicine; Shreveport, 
La. 71101. 

ARKANSAS CHAPTER or ACR 
Secretary-Treasurer, Dr. David H. Newbern, 4301 W. 
Markham, Little Rock, Ark. 72205. Meets twice annu- 
ally, the Spring Meeting being in conjunction with and 
at the place of the State Medical Association. 

Association or University RanioLoGIsTS 
Secretary- Treasurer, Dr. Arch W. Pempleton, Univ. of 
Kansas Med. Center, 39th and Rainbow Blvd., Kansas 
City, Kansas 66103. Annual Meeting. 

ATLANTA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Marshall J. Cantanzaro, Dept. of 
Radiol., Northside Hosp. ., Atlanta, Ga. 30342. Meets on 
fourth Thursday evenings during the academia year ata 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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time announced in early September of each year, at the 
Academy of Medicine, Atlanta, Ga., at 8:00 P.M. 

Bavarian-American Raprotocic Society 
Secretary, Maj. Marco J. DiBiase, M.D., Radiology 
Service, 130 Station Hosp., APO N. Y. og102. Next 
Meeting: Berlin, March 14-16, 1975. 

Brockrev RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. William H. Green, 616 East 24th 
St., Chester, Pa. 19013. 

BrvEGnAss RaproLocicaL Society 
Secretary-Treasurer, Dr. Eugene Slusher, Lexington 
Clinic, 1221 S. Broadway, Lexington, Ky. 40504. The 
Society meets once each month during the school year. 

Bronx RanroLocicAL Sociery, NEw York STATE, CHAP- 
TER ACR 
Seeretary-Treasurer, Dr. Leon J. Corbin, 1369 Rosendale 
Ave., Bronx, N. Y. 10472. Meets 4 times a year. 

Brooxtyn RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Ralph Brancaccio, 7901 4th 
Ave., Brooklyn, N. Y. 11209. Meets first Thursday of 
each month, October through June. 

BurraLo RADIOLOGICAL Society 
Secretary, Dr. George J. Alker, Jr., E. J. Meyer Mem. 
Hosp., Bufalo, N. Y. 14215. Meets second Monday 
evening each month, October to May inclusive, at Uni- 
versity Club. 

CALIFORNIA RADIATION THERAPY ÁSSOCIATION 
Secretary-Treasurer, Dr. Duane J. Gillum, Stanford Medi- 
cal Center, Stanford, Calif. 94304. Meets semiannually in 
San Francisco and Los Angeles. | 

CALIFORNIA RADIOLOGICAL SOCIETY, CALIFORNIA CHAPTER 
or ACR 
Secretary-Treasurer, Dr. John L. Gwinn, 4650 Sunset 
Blvd., Los Angeles, Calif. 90027. 

CarAWwBA VaLLEY RapioLoctcAL SOCIETY 
Secretary, Dr. Walter Joe Jacumin, P.O. Box 265, 
Rutherford College, N. C. 28671. Meets the last Thurs- 
day of every month, Holiday Inn, Morganton, N. C. at 
7:30 P.M. 

CrNTRAL New Yonx RaproLoaticAL Society 
Secretary-Treasurer, Dr. Alfred Brettner, Auburn Mem. 
Hosp., Auburn, N. Y. 13021. Meets first Monday each 
month October trough May. 

CeNTRAL Onto RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Daniel E. Lewis, 309 East State 
St., Columbus, Ohio 43215. Meets second Thursday in 
October, November, January, March, and May at Fort 
Hayes Hotel, Columbus, Ohio. 

CrNTRAL Texas RapioLocv SocigTY 
Secretary-Treasurer Dr. E. Jerome Schoolar, Scott and 
White Clinic, Temple, Tex. 76501. Meets the fourth 
Monday of each month at Ponderosa Hotel, Temple, 
Tex. at 7:00 P.M. 

Cuicaco  RaproroGicAL Society, Division oF THE 
Inuinots RaproLocicaL Society, Cuarrer or ACR 
Secretary-Treasurer, Dr. Harold J. Lasky, 55 E. Wash- 
ington St., Suite 1735, Chicago, Ill. 60602. Meets third 
Thursday of each month, October to April, except De- 
cember, at the Bismark Hotel, Chicago, Ill. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Charles M. Greenwald, 7007 
Powers Blvd., X-Ray Dept., Parma, Ohio 44129. Meet- 
ings at 7:00 PM, on fourth Monday of October, Novem- 
ber, January, February, March and fifth Monday of April. 

CoronApo RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. Sohn Pettigrew, Denver, Colo. Meets 
third Friday of each month at Denver Athletic Club 
from September through May. 

Connecricur VaLLey RaproLogic Society 
Secretary, Dr. Gerald N. LaPierre, 759 Chestnut St., 
Springfield, Mass. 01107. Meets in April and October. 

DarLA&Fonr Worta RaptoLocicAL Society 
Secretary- Treasurer, Dr. Robert R. Burns, 1400 Stem- 
mons Ave., Dallas, Tex. 75208. Meets the 3rd Monday 
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of every month at 6:30 P.M., at the Airport Hotel, Arling- 
ton, Tex. 

Deraware CHAPTER or-ACR 
Secretary, Dr. Seymour R. Kaplan, Kent Gen. Hosp., 
Dover, Del. 19901. 

Easr Bav RaprzoLocicAL SOCIETY « 

Secretary-Treasurer, Dr. Robert L. Stein, 43 Dormidera 

Ave., Piedmont, Calif. 94611. Meets first Thursday each 

most Oct. through May, at University Club, Oakland, 
alif. 

East TENNESSEE RaproLocticAL Society 
Secretary-Treasurer, Dr. George H. Wood, 205 Medical 
Arts Bldg., Knoxville, Tenn. 37902. Meets in January 
and September. 

FronipA RaDproLocicAL Society, CHAPTER or ACR 
Secretary. Dr. Paul J. Popovich, 1350 S. Hickory St., 
Melbourne, Fla. 32901. Meets twice annually, in the 
spring with the Annual State Society Meeting and in 
the fall. 

Fioriva West Coast Raprotocicat Society 
Secretary-Treasurer, Dr. Herbert Johnson, Davis Blvd., 
Tampa, Fla. 33606. Meets on 4th Thursday of the 
months January, March, May, October, and November. 

Georora RADIOLOGICAL Society, CHAPTER or ACR 
Secretary, Dr. E. P. Rasmussen, Piedmont Prof. Bldg., 35 
Collier Rd., N.W., Atlanta, Ga. 30309. 

GREATER CINCINNATI RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Owen L. Brown, 2421 Auburn 
Ave., Cincinnati, Ohio 45219. 


“GREATER Kansas Crry RADIOLOGICAL SOCIETY 


President-Secretary, P I. Rozen, Suite 216, 6400 
Prospect, Kansas City, Mo. 64132. Meets 5 times a year. 

GREATER LouisviLLE RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. L. D. LeNeave, 315 E. Broad- 
way, Louisville, Ky. 40202. Meets monthly. 

Greater Miami RADIOLOGICAL SOCIETY 
Secretary, Dr. David C. Hillman, P. O. Box 610544, North 
Miami, Fla. 33161. Meets monthly, third Wednesday, at 
8:00 P.M. at various member hospitals, Miami, Fla. 

Greater Sr. Louis Sociery or RADIOLOGISTS 
Secretary-Treasurer, Dr. Donald Callahan, Northland 
Med. Bldg., Jennings, Mo. 63136. 

Hawaun Rapiotocicat Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Sidney B. W. Wong, Straub 
Clinic and Hosp., Honolulu, Hawaii 96813. Meets third 
Monday of each month at 7:30 P.M. 

Heattu Puvsics Sociery 
Secretary, Russell F. Cowing, P.O. Box 156, E. Wey- 
mouth, Mass. 02189. Annual Meeting. 

Houston RaproLocicAL Society 
Secretary, Dr. Neill B. Longley, 6436 Fannin, Suite 601, 
Houston, Tex. 77025. Meets fourth Monday of each 
month, except June, July, August and December, at 6:00 
P.M., at 103 Jesse H. Jones Library Building, Texas 
Medical Center, Houston, Tex. 77025. 

Ipano SrATE Rapro.ocicar Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. John H. Truksa, 1605 Park Ave., 
Nampa, Id. 83651. Meets in the spring and fall. 

Ixtinois Raprovoaicar Socrery, Inc., CHAPTER or ACR 
Secretary, Dr. Robert D. Dooley, Hinsdale Med. Cen- 
ter, Hinsdale, Ill. 60521. Meets in the spring and fall. 

Inpiana Roentcen Soctery, Inc., CHAPTER or ACR. 
Secretary, Dr. John A. Knote, Home Hosp., Lafayette, 
Ind. 47902. 

Towa Raprotoaicar Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Dale L. Roberson, 1948 First 
Ave., NE, Cedar Rapids, Towa $2402. Luncheon and 
business meeting during annual session of Iowa State 
Medical Society, The scientific session ie held in the 
autumn. 

Kansas RaproLoGicaL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Ralph H. Baehr, 310 Medical 
Arts Bldg., Topeka, Kan. 66604. Meets in spring with 
State Medical Society and in winter on call. 
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Kentucky CuaprER or ACR 
Secretary-Treasurer, Dr, Bernard Sams, St. Joseph In- 
firmary, 735 Eastern Parkway, Louisvlle, Ky. 40217. 
Meets in April and September. 

Kines Country Raprotoaicar Soctery 
Secretary, Dr. Sidngy Hendler, 1880 Ocean Ave., Brook- 
lyn 3o, N. Y. Meets Kings County Med. Soc. Bldg. 
monthly on fourth Thursday, October to May, 8:45 P.M. 

KuoxviLLE RAproLocicAL Society 
Secretary, Dr. Clifford L. Walton, Blount Professional 
Bldg., Knoxville 20, Tenn. Meetings are held the third 
Monday of every other month at the University of 
Tennessee Memorial Research Center and Hospital. 

Lone Istanp Raptotoaicat Society 
Secretary, Dr. Bruce Saxe, 1200 Stewart Ave., Garden 
City, N. Y. 11533. Meets monthly. 

Los ANGELES RADIOLOGICAL Society 
Secretary, Dr. Isaac Sanders, 1429 Valley View Rd. 13, 
Glendale, Calif. 91202. Meets second Wednesday of 
month in September, November, January, April and 
June at Los Angeles County Medical Association Build- 
ing, Los Angeles, Calif. Midwinter Radiological Con- 
ference. Century Plaza Hotel, Los Angeles, Calif. 


Lourstana RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Roger H. Tutton, 1514 Jeffer- 
son Hwy., New Orleans, La. 70121. 

Lourstana-Texas GuLr Coast Ranrotocica Society 
Secretary-Treasurer, Dr. Arnold G. Manske, P.O. Box 
3008, Port Arthur, Tex. 71670. 

Marne RaproLocicAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard W. Taylor, Radiology 
Department, St. Mary's General Hospital, Lewiston, 
Mane 04240. Meets in June, September, December and 

pril. 

Maryann RaprorocicAt Society, CuaPrER or ACR 
Secretary, Dr. David S, O’Brien, Anne Arundel Hosp., 
Annapolis, Md. 21401, 

Massacuusetts RADIOLOGICAL Society, CHAPTER oF ACR 
Secretary, Dr. Joseph T. Ferrucci, Jr., Massachusetts 
Gen. Hosp., Boston, Mass. 02114. 


Memputs RoENTGEN SociETY 
Secretary-Treasurer, Dr. Thomas P. Coburn, The Uni- 
versity of Tennessee College of Medicine, Department of 
Radiology, Walter C. Chandler Bldg., 865 Jefferson Ave., 
Memphis, Tenn. 38163. Meets first Monday Oct. through 
May at the University Club. 

Miami VALLEY Rapro.ocrear Society 
Secretary, Dr. Bert Must, I.B.M. Bldg., Dayton, Ohio. 
Meets third Thursday of fall, winter and spring months 
at 7:30 P.M. at Miami Valley Hospital, Dayton, Ohio. 

Micuican RaprorooicAL Soctery, CHapTer or ACR 
Secretary-Treasurer, Dr. Francis P. Shea, Harper Hos- 
pital, 3825 Brush St, Detroit, Mich. 48201. Meets 
monthly, first Thursday, October through May, at 
David Whitney House, 1010 Antietam, at 6:50 P.M. 

MicnicaN Socizrv or TugRAPEUTIC RADIOLOGISTS 
Secretary-Treasurer, Dr. Delmar Mahrt, William Beau- 
mont Hosp., Detroit, Mich. 48072. Meets bi-monthly 
during the academic year. 

Mip-Hupsow RapioLocticAL Sociery 
Secretary- Treasurer, Dr. William D, Stiehm, 37 Flower 
Hill Rd., Poughkeepsie, N. Y. 12603. Meets 7:00 P.M., 
first Wednesday of each month, September to May. 

Mitwavukee Roentcen Ray Society 
Secretary-Treasurer, Dr. Thomas C. Lipscomb, 1004 
North Tenth St., Milwaukee, Wis. 53233. Meets monthly 
a na Monday, October through May, at University 

ub. 

Minnesota RanioLocicAL Socrery, CuaPrER or ACR 
Secretary-Treasurer, Dr. Marvin E. Goldberg, Box 292, 
Mayo Memorial Health Sciences Center, Minneapolis, 
Minn. 55455. 
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Mississippi Srate RaproLoGicAL Society, CHAPTER or 
ACR | 


Secretary-Treasurer, Dr. Edward L. Gieger, 969 Lake. 
land Dr., Jackson, Miss. 39216. Meets third Thursday, 
excluding summer months, at the Primos Northgate 
Rest., Jackson at 6:30 P.M. 

Missouri Rapio.ocicat Society, Carrer or ACR 
Secretary-Treasurer, Dr. Ronald G. Evens, Mallinckrodt 
Institute of Radiology, 510 S. Kingshighway, St. Louis, 
Mo. 63110. 

Monrana Rapro.ocicat Society, CuaprER or ACR 
Secretary, Dr. C. H. Agnew, Room 102, Doctors Bldg., 
Billings, Mont. sgror. 

Nesraska CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert Bodmer, Suite 622 Doc- 
tors Bdg., Omaha, Neb, 68131. Meets the third Wednes- 
day of the month, Oct. through March, at the Clarkson 
Hosp., Omaha, Neb. and the fourth Friday of April at 
the Lincoln Country Club, Lincoln, Neb. 

Nevapa RaproroaicAL Society, CHAPTER or ACR 
Secretary, Dr. Charles F, Veverka, Carson Tahoe Hosp., 
Carson City, Nev. 89701. 

N.E, Socrery ror RADIATION ONcoLoGY 
Secretary, Dr. C. C. Wang, Mass. Gen. Hosp., Boston, 
Mass, 02114. 

New EwcLAxD RozwTGEN Ray Society 
Secretary, Dr. Melvin E. Clouse, 185 Pilgrim Rd., 
Boston, Mass. 02115. Meets the third Friday of Oct. and 
Nov., and third Thurs. of gach month. Jan. through May, 
excluding’ December, at The Longwood Towers, 20 

. Chapel Street, Brookline, Mass. at 3:00 p.m. Annual 
Meeting: May 20, 1976. 
me a ead Roentcen Ray Society, CHAPTER or 
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Secretary-Treasurer, Dr. Edward P. Kane, Claremont 
Gen. Hosp., Claremont, N. H. 03743. Meets four to six 
times yearly. 

New Mexico Society or RApioLocisTs, CHAPTER or ACR 
Secretary, Dr. W. M. Jordan, 1100 Central Ave. S.E., 
Albuquerque, N. M. 87106. Four meetings annually, 
three held in Albuquerque, N. M., and one held at time 
and place of New Mexico State Medical Society annual 
meeting. | . 

New Orveans RADIOLOGICAL Soctery, Ine. 
Secretary-Treasurer, Dr. Jimmy L. Mains, P.O. Box 446, 
Gretna, La. 70053. Meets bimonthly at local restaurants 
selected by the President. Spring Conference. 

New York RoENTGEN Sociery 
Secretary- Treasurer, Dr. Thomas C, Beneventano, 111 
East atoth St., Bronx, N, Y. 10467. Meets monthly on 
the 3rd Monday at the New York Ácademy of Medicine 
at 4:30 P.M. Annual Spring Conference, Waldorf-Astoria 
Hotel, New York, N. Y., April 22-24, 1976. A.M.A. Cat. 
I credit. Further information may be obtained from Dr. 
Albert A. Dunn, Roosevelt Hosp., New York, N. Y. 
10019, 

New York Stare Cuaprer or ACR 
Secretary-Treasurer, Dr. Albert F. Keegan, 6 Secor Dr., 
Port Wash., N. Y. 11050. 

NonrH American Society or Carpiac RantoLoov 
Secretary-Treasurer, Dr. Erik Carlson, Univ. Calif., 
San Francisco, Calif. 94143. 

NonrH CanoLiNA Cuaprer or ACR 
Secretary-Treasurer, Dr. Ernest B. Spangler, Wesley Long 
Hosp., Greensboro, N. C. 27402. Meets twice a year. The 
Spring Meeting is held at dic time of the meeting of the 
North Carolina Medical Society. The Pall Meeting is held 
ia Noyerber at the Mid Pines Club, Southern Pines, 

Norty Daxora RanioLocicaL Society, CHAPTER oF ACR 
Secretary, Dr. Marshall Landa, P. O. Box 6001, Fargo, 
N. D. 58102. Meets at time of State Medical Association 
meeting. Other meetings arranged on call of the President. 

NonrH Fioripa RADIOLOGICAL SOCIETY 
Secretary, Dr. David F. Bew, University Hospital of 
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Jacksonville, 655 W. Eighth Street, P.O. Box 2751, 
Jacksonville, Fla. 32203. Meets quarterly in March, 
June, September and December. 

NORTHEASTERN OKLAHOMA RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Theodore J. Brickner, Jr., 5919 
S. Gary Place, Tulsa, Okla. 74110. 

NonrHEASTERN New York RaproLoatcAL SocrETY 
Secretary, Dr. Donald R. Morton, Dept. of Radiology, 
St. Clare's Hosp., Schenectady, N. Y. 12304. Meets in 
Albany area on third Wednesday of October, November, 
March, April, and May. 

NonTHERN CALIFORNIA RADIATION THERAPY ASSOCIATION 
Secretary-Treasurer, Dr. John D. Earle, Stanford Medical 
Center, Stanford, Calif. 94304. Meets quarterly. 

Norruern CALIFORNIA RADIOLOGICAL SOCIETY 
Secretary, Dr. Patrick J. Grinsell, 1207 Fairchild Ct., 
Woodland, Calif. 95695. Meets on the fourth Monday; 
cee through May at the Mansion Inn, Sacramento, 

alif. 

NonrHWwEsTERN New York RADIOLOGICAL Society 
Secretary, Dr. Barbara E. Chick, Glens Falls Hospital, 
Glens Falls, N. Y. 12801. 

No&rHWEsTERN Onto RADIOLOGICAL SOCIETY 
Secretary, Dr. Richard Vf. Siders, 421 Michigan, Toledo, 
Ohio 43624. Meets 3rd Wednesday from September to 

ay. 

Ourio State RapioLoGicaL Socrery, CHAPTER or ACR 
Secretary, Dr. James Farmer, Cleveland, Ohio. 

OxLAHOMA Stare RapioLoGigAL Society, CHAPTER OF 
ACR | 
Secretary, Dr. George H. Ladd, 4616 Denison, Muskogee, 
Okla. 74401. Meets in January, May and October. 

Orance County RaproLocicar Society 
Secretary, Dr. William E. Danko, 2601 E. Chapman, 
Orange, Calif. 92667. Meets on fourth Tuesday of the 
month, excluding June, July, August, and December, at 
CN. County Medical Association Bldg., Orange, 

alif. 

OnEcoN Stare RAproLoaicaL Society, CuaPrER or ACR 
Secretary-Treasurer, Dr. Ray F. Friedman, 3324 S. W. 
44th St., Portland, Ore. 97221. Meets on second Wednes- 
day of month, October through April, at the University 
Club, Portland, Gre. 

Orteans ParisH RADIOLOGICAL Society 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans, La. 70113. Meets second Tuesday of each 
month. . 

Paciric Norruwest RADIOLOGICAL SOCIETY 
Secretary-Treasurer, Dr. Betty J. Wood, Dept. of Radiol., 
Vancouver General Hosp., Vancouver 9, B. C., Canada. 
Annual Meeting. 

PenynsyLvania RaproLoaicAL Society, Cuarter or ACR 
Secretary, Dr. Joseph A. Marasco, Jr., St. Francis General 
Hosp., Pittsburgh, Pa. 19141. 

PuinapELPHIA Roentcen Ray Society 
Secretary, Dr. Marvin E. Ha-kin, 230 N. Broad St., 
Philadelphia, Pa. 19102. Meets first Thursday of each 
month at § P.M., from Cctober to May in Thompson Hall, 
College of Physicians. 

PirrssurcH KoENTGEN SOCIETY 
Secretary, Dr. Klaus M. Bron, Presbyterian-Univ. Hosp., 
Pittsburgh 15213. Meets second Wednesday of month, 
September through May, at the Pittsburgh Athletic As- 

_ sociation, 

Rapiation RESEARCH SOCIETY 
Executive Secretery, Richard J. Burk, Jr., 4211 39th St., 

,. N.W., Washington, D. C. 20016. Annual Meeting. 

RapioLocicaL SocigrY of ConnecTICUT, Inc., CHAPTER 
or ACR 
Secretary, Dr. Gerald L. Baker, 85 Jeferson St., Hartford, 
Conn. 06106. Meets in Oct., Jan., March, and June. 

RaproLogicAL SOCIETY OF GREATER CINCINNATI 
Secrdlary-Treasurer, Dr. Alvin Nathan, c/o Academy of 
Medicine, 320 Broadway, Cincinnati, Ohio 45202. Meets 
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first Monday of each month at Cincinnati Academy of 
Medicine. : 

RaproLocicaL Society or New Jersey, CHAPTER or ACR 
Secretary, Dr. Fred M. Palace, 11 Dale Dr., Morristown, 
N.J. 07960. Monthly meetings in East Orange and 
Trenton, N.J. Semi-Annual Meeting in Nov. 

RaproLocicat Sociery or Roope Istanp; CHAPTER OF ACR 
Secretary-Treasurer, Dr. Daniel J. Alves, Rhode Island 
Hosp., Providence, R. I. 02902. : 

RADIOLOGICAL SOCIETY OF SOUTHERN CALIFORNIA 
Secretary-Treasurer, Dr. A. Franklin Turner, LAC-USC 
Medical Center, Room 3418, 1200 North State St., Los 
Angeles, Calif. 90033. Meets three times a year; usually 
October, February and May. 

RADIOLOGICAL SOCIETY or THE STATE or New Yorx 
Secretary-Treasurer, Dr. John W. Colgan, 273 Hollywood 
Ave., Rochester, N. Y. 14618. 

Repwoop Empire Rapio.ocicar SociETY 
Secretary, Dr. Charles E. Carter, 121. Sotoyome St., 
Santa Rosa, Calif. 95405. Meets second Monday every 
other month. 

Ricumonp County RADIOLOGICAL SOCIETY |. 

Secretary, Dr. Frederick S. Vines, 11830 Rothbury Dr., 
Richmond, Va. 23235. Meets third Thursday of each 
month at the Aberdeen Barn. ' 

Rocuester Roentcen Ray Sociery, Rocuesrer, N. Y. 
Secretary-Treasurer, Dr. Robert J. Brunzau, Rochester 
General Hosp., Rochester, N. Y. 14621. Quarterly meét- 
ings on the call of the President, at the Rochester 
Academy of Medicine. : 

Rocxy Mountain RaproLocicaL SocrETY 
Secretary-Treasurer, Dr. Lorenz R. Wurtzebach, 4200 E. 
Ninth Ave. Denver, Colo. 80220. Annual meeting: 
Brown Palace Hotel, Denver, Colo., Aug. 21-23, 1975. 

San Anronio-Civinian MiLrrary RADIOLOGICAL SOCIETY 
Secretary, Dr. James R. Stewart, Oak Hills Medical Ctr., 
San Antonio, Tex. 78209. Meets third Wednesday of 
pu month at Fort Sam Houston Officers Club ‘at 

230 P.M. 

San Dieco RADIOLOGICAL SOCIETY 
President, Dr. Donald J. Fleischli, 7849 Fay Ave., La 
Jolla, Calif. 92037. Meets the first: Wednesday of each 
month Sept. through June at the University Club. 

San Francisco RADIOLOGICAL SOCIETY 
Secretary- Treasurer, Dr. Charles A. Gooding, Univ. of 
Calif. Med, Ctr., San Francisco, Calif. 94122. 

Secrion on Rapro.ocy, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. William H. Graham, 630 East Santa Clara 
St., San Jose, Calif. 

Section on Raprotocy, Mepicat Soci£TY or THE Dis- 

TRICT OF COLUMBIA . 
Secretary- Treasurer, Dr. Albert M. Zelna, 21 Masters St., 
Potomac, Md. 20854. Meets at Medical Society Library, 
third Wednesday of January, March, May and October 
at 8:00 P.M. 

Secrion or RapioLoay, NATIONAL MEDICAL Association 
Secretary, Dr. Ruby Brooks, Dept. Radiol, Veterans 
Adm. Hosp., P.O. Box 511, Tuskogee, Ala. 36083. Annual 
Meeting. . 

Section on RADIOLOGY, SOUTHERN MEDICAL ASSOCIATION 
Secretary, Dr. Mario A. Calonje, 1514 Jefferson Highway, 
New Orleans, La. 70121. Annual Meeting. 

Section on Rapiorocy, Texas MEDICAL Association 
Secretary, Dr. George F. Crawford, St. Elizabeth Hospi- 
tal, Beaumont, Tex. Meets annually with the Texas 
Medical Association. 

SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday at 7:30 P.M., 
September to May inclusive. ia 

Society ror, Pepiarric RAD10L0GY 
Secretary-Treasurer, Dr. John P. Dorst, 601 N. Broad- 
way, Baltimore, Md. 21205. Annual meeting: Marriott 
Hotel, Atlanta, Ga., Sept. 28-29, 1975. 
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Society or GASTRO-INTESTINAL RADIOLOGISTS 
Secretary-Treasurer, Dr. John R. Amberg, University 
Hospital, 225 W. Dickinson St., San Diego, Calif. 92103. 

Sociery or Nucvear MEDICINE 
Secretary, Dr. E..James Potchen, Edward Mallinckrodt 
Institute of Radiology, 660 S. Euclid Ave., St. Louis, 
Mo. 63110. Administrative Officer, Mrs. Margaret Glos, 
211 E. 43rd St., New York, N. Y. 10017. Annual Meeting. 

Soutu Bay RapioLoGIcAL SociETY 
Secretary, Dr, Robert Mindalzun, Valley Radiologists, 
Inc., 100 O'Connor Dr., San Jose, Calif. 95128. Meets 
the 2nd Monday of each month at the Santa Clara 
County Medical Society Bldg., 700 Empey Way, San 
Jose, Calif. 

Souru CanoLiNA RaproLocicAL Society, CHAPTER or ACR 
Secretary, Dr. George W. Brunson, 1406 Gregg St 
Columbia, S. C. Annual meeting (primarily business) 
in conjunction with the South Carolina Medical Associa- 
tion meeting in May. Annual fall scientific meeting at 
time and place designated by the president. 

Soutu Coasr RaproLoaicAL Sociery CHAPTER or ACR 
Secretary-Treasurer, Dr. Richard T. Love, Santa Bar- 
bara Med. Clin., 215 Pesetas Lane, Santa Barbara, 
Calif. 93110. Meets fourth Tuesday of alternate months, 
Sept., Nov., Jan., March and May. 

Soutn Daxora Raprotoaica Society, CHAPTER or ACR 
Secretary, Dr. M. F. Petereit, 2416 S. Phillips, Sioux 
Falls, S. D. STIG. Meets in spring with State Medical 
Society and in fall, 

SOUTHERN CALIFORNIA RADIATION THERAPY ÁSSOCIATION 
Secretary-Treasurer, Dr. Duane J. Gillum, 250 W. Pueblo 
St., Santa Barbara, Calif. 93105. Meets quarterly. 

SourBxnN RapioLoGICAL CONFERENCE 
Secretary-Treasurer, Dr. J. W. Maxwell, P.O. Box 2144 
Mobile Ala. 36601. Annual Meeting: Grand Hotel, Point 
Clear, Ala., Jan. 31-Feb. 2, 1976. ; 

Tennessee RanioLoGIcaL Society, Cuarrer or ACR 
Secretary-Treasurer, Dr. Jerry W, Grise, Methodist 
Hosp., 1265 Union Ave., Memphis, Tenn. 38104. Meets 
annually at the time and place of the Tennessee State 
Medical Association meeting. 

Texas Stare RaproLooicAL Sociery, CHAPTER or ACR 
Secretary, Dr. Francis E. O'Neill, 1128 Nix Prof. Bdg., 
San Antonio, Tex. 7820;. 

THE FLEISCHNER SOCIETY 
Secretary, Dr. E. Robert Heitzman, State University of 
New York Upstate Medical Center, Syracuse, N. Y. 
13210. Annual Meeting: St. Francis Hotel, San Fran- 
cisco, Calif., May 28-31, 1975. 

Tri-STATE RanioLocIcaL SocIeTY 
Secretary, Dr, Alfred Lessure, Welborne Hosp., Evans- 
ville, Ind. 47714. Meets bimonthly on the third Wednes- 
day at Arco Hospitals. 

Upper PenrnsuLa RanioLoGIcAL Society 
Secretary; Dr. A. Gonty, Menominee, Mich. Meets quar- 
terly, 

Urau Srate Rapro.ociean Socigrv, CHAPTER or ACR 
Secretary-Treasurer, Dr. Patrick D. Lester, Dept. Radiol., 
University of Utah Medical Center, Salt Lake City, 
Utah 84112. Meets quarterly at Holy Cross Hospital. 

Vermont RapioLocicAL Society, Cuarrer or ACR 
Secretary, Dr. J. Lorimer Holm, R.R. #3, Barre, Vt. 05641. 

Virointa CHAPTER or ACR 
Secretary-Treasurer, Dr. Charles P. Winkler, 3500 Ken- 
sington Áve., Suite 2-A, Richmond, Va. 23221. 

Wasurncron, D. C., CHAPTER or ACR 
Secretary-Treasurer, Dr. Robert M. Allen, 9312 Convento 
Terr., Fairfax, Va. 22030. 

ANON STATE RADIOLOGICAL SOCIETY, CHAPTER OF 


Secretary-Treasurer, Dr. Donald J. Hesch, 3216 N.E. 
45th Place, Seattle, Wash. 98105. 

West Viacinia Raprotocicar Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. Andrew W, Goodwin, II, 200 
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Med. Arts Bldg., Charleston, W. Va. 25301. Meets con- 
currently with annual meeting of West Virginia State 
Medical Society, other meetings arranged by program 
committee, 

WESTCHESTER County RADIOLOGICAL SOCIETY 
Secretary, Dr. Leonard Cutler, 16. Guion Place, New 
Rochelle, N. Y. 10802. Meets on second Tuesday of 
October, December, February and May. 

Wisconsin RADIOLOGICAL Society, CHAPTER or ACR 
Secretary-Treasurer, Dr. June Unger, Wood VA Hosp., 
Wood, Wis. 53193. Meets twice a year, May and Sep- 
tember. y 

Wisconsin SocIETY or THERAPEUTIC RADIOLOGISTS 
Secretary, Dr. Alvin Greenberg, Radiother. Ctr., Univ. 
Hospitals, Madison, Wis. 53706. Meets quarterly. 

Wyoming RapiorooticaL Society, Cuaprer or ACR 
Secretary, Dr. Ross J. Collie, Box 96, Lander, Wyo. 82520. 
Meets in fall with State Medical Society and in spring 
on call of President. 


Mexico, Puerro Rico AND CENTRAL AMERICA 


ASOCIACIÓN COSTARRICENSE DE RADIOLOGÍA 
Secretary, Dr. Rafael Umaña-Umaña, Apartado 8-5340, 
San José, Costa Rica.. 

Asociaców DE RapióLoGos DE CENTRO AMERICA Y 
Panamá. Comprising: Guatemala, El Salvador, Hon- 
duras, Nicaragua, Costa Rica and Panamá 
Secretary-General, Dr. Francisco Miranbell Solis, Apar- 
tado 3352, San José, Costg Rica, Central America, Meets 
annually in a rotating manner in the six countries. 

AsoctACcióN PUERTORRIQUEÑA DE RADIOLOGÍA 
Secretary, Dr. R. B. Diaz Bonnet, Suite 504, Professional 
Bldg., Santurce, Puerto Rico. 

Sociepap DE RADIOLOGÍA DE SALVADOR 
Secretary, Dr. Carlos Meijia, sa Av. Nte. No. 434, San 
Salvador, Rep. El Salvador. i ) 

SOCIEDAD DE RADIOLOGÍA DE GUATEMALA 
Secretary, Dr. Carlos E. Escobar, 9*, Calle A o-05,Zona t, 
Guatemala 

Socrepap Mexicana DE Rapiotooía, A.C, 

Coahuila. No. 35, México 7, D.F., México. 
Secretary-General, Dr. Jorge Cano Coqui. Meets first 
Monday of each month. e 

Socrepap RapioLóGICA PANAMEÑA 
Secretary; Dr. L, Arrieta Sánchez, Apartado No. 6323, 
Panamá, R. de P. Meets monthly in a department of 
radiology of a local hospital chosen at preceding meeting. 

SociEpAp RaproLócicA DE Puerto Rico , 

Secretary, Dr. Heriberto Pagán Sáez, Box 9387, Santurce, 
Puerto Rico. Meets second Thursday of each month at 
8:00 F.M. at the Puerto Rico Medical Association Bldg. 
in San Juan. 


British COMMONWEALTH OF NATIONS 


Association or RADIOLOGISTS or THE PROVINCE OF 
QUEBEC 
121 Boul. Taschereau, Greenfield Park, P. Q., Canada. 
Meets four times a year. . 

BritisH InsriruTE or RanioLoGY * 
Honorary Secretaries, D. H. Traspnell, M. Cohen, 32 
Welbeck 'St, London, WiM/7PG, England. 

CANADIAN AssociaTIon or Puvsicisrs, Division or MED- 
ICAL AND BioroctcAL Puysics 
Honorary Secretary- Treasurer, Dr. R. G. Baker, Ontario 
Cancer Foundation, Ottawa Civic Clinic, 10:3 Carling 
Ave., Ottawa 3, Ont., Canada. 

CANADIAN Assoctation or RADIOLOGISTS 
Honorary Secretary, Dr. Ross O, Hill, Suite 806, 1440 St. 
Catherine St. West, Montreal 107, Que., Canada. Thirty- 
eighth Annual Meeting: Toronto, Ont., May 11-16, 1975. 

Epmonton AND Districr RADIOLOGICAL SOCIETY 
Secretary, Dr. L. A. Koller, Suite 360, Professiondl Bldg., 
10830 Jasper Ave., Edmonton 15, Alberta, Canada. 
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Meets third Thursday of each month October to May, 
except December, at various Edmonton Hospitals. 

FacuLrtY or RapioLoctsrs 
Honorary Secretary, P. D. Thomson, 28 Portland P1., 
London, WIN 4DE. 

MownrzzAL RapioLocicat Srupy Crus 
Secretary, Dr. W. Paul Butt, Montreal General Hospital, 
Montreal, Que., Canada. Meets first Tuesday evening, 
October to April. 

Section or Rapiotocv or tHe Royat Sociery or MEDI- 
CINE (CONFINED To MEDICAL MEMBERS) 

Meets third Friday each month at 8:15 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London, W. 1 
MBAE, 1 England. : 

SociérÉ CANADIENNE-FRANCAISE DE RADIOLOGIE 
Secretary-General, Dr. Hubert Sasseville, Verdun Hospi- 
tal, Montréal, P. Q., Canada. Meets every third Tuesday 
from October to April. 

Tue HosrrrAL Puysicists’ Association 
Honorary Secretary, J. B. Massey, B.Sc., Christie Hosp. 
and Holt Radium Institute, Physics Department, Wi- 
thington, Manchester M20 9BX, England. 

Toronto RaDtoLocicAL SogreTY 
Secretary, Dr. George Wortzman, Toronto General Hosp., 
Toronto 12, Ont., Canada. Meets second Monday of 
each month, September through May. 

Tue Rovar AusrRALASIAN CorLEGE or RapioLooisTs 
Honorary Secretary, Dr. T. P. Loneragan, 4; Macquarie 
St., Sydney, N.S.W. 2000, A@stralia. 


SOUTH AMERICA 


Corfaio BrasiLerro pe RADIOLOGIA 
Secretary-General, Dr. José Marcos Pires de Oliveira, 
Caixa Postal 5984, São Paulo, Brazil. 

FEDERACIÓN ARGENTINA DE SociEDADEs pe RapioLoGíA 
Branches of the Federation are: Sociedad de Radidlogos 
de la Provincia de Córdoba; Sociedad Argentina de Ra- 
diología; Asociación Argentina de Radiología; Sociedad 
de Radiología, Radioterapéutica y Medicina Nuclear de 
Rosario; Sociedad de Radiología y Medicina Nuclear del 
Centro y Sudeste de la Provincia de Buenos Aires (Mar 
del Plata); Sociedgd Saltefia de Radiología y Medicina 
Nuclear; Sociedad de Radiología de Tucumán; Sociedad 
de Radiologia del Nordeste Argentino; Sociedad de Ra. 
ee de La Plata; and Sociedad de Radiologia de San 

uan. 
Seeretary-General- Treasurer, Dr. Roberto Habichayn, Av. 
Colón 637, Córdoba, Argentina. 
Congress will be organized by Sociedad de Radiología, 
Radioterapéutica y Medicina Nuclear de Rosario in 1975. 

SOCIEDAD ARGENTINA DE RapioLooíA 
Secretary-General, Dr. Alba de la Torre, Santa Fé 1171, 
Buenos Aires, Argentina. Meets first Wednesday evening, 
April through December. 

Sociepap BotiviaNA pe RapioLoGíA 
Secretary, Dr. Javier Prada Méndez, Casilla 1182, La 
Paz, Bolivia. Meets monthly. General assembly once 
every two years. 

SOCIEDADE BRASILEIRA DE RADIOLOGIA 
Secretary, Dr. Armando Rocha Amoédo, Caixa Postal 
1532, Rio de Janeiro, Brazil. General Assembly meets 
every two years in December. 

SOCIEDADE BRASILEIRA DE RADIOTERAPIA 
Luiz Antonio, 644, São Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m, in São Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

Socrepap CuiLENA DE RabtotocíA 
Secretary, Dr. Manuel Neira, Casilla 13426, Santiago, 
Chile. Meets first Friday of each month at Av. Santa 
María 1810 at 7:00 P.M. 

Soctepap Cotomprana pe RaDIoLOGÍA 
Secretary-General, Dr. Gustavo Sánchez Sánchez, Bogotá, 
Colombia. Meets last Thursday of each month. 
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Socrepap EcuarTogIANA pe RADIOLOGÍA 
Secretary, Dr. Luis Blum, Casilla 3712, Guayaquil, Ecua- 
dor. 

Socrepap PARAGUAYA DE RADIOLOGÍA 
Secretary, Dr. Hugo Volpe Rios, 15 de Agosto 322, 
Asuncion, Paraguay. 

Sociepap Peruana be RabDtotooíA e 
Secretary-General, Dra. Ladis Delpino, Av. General 
Santa Cruz No. 315, Miraflores, Lima, Perú, Casilla 
Correo, 2306, Lima, Perú. Meets monthly except during 
January, February, and March. 

Soctepap DE RADIOLOGÍA DEL ATLANTICO 
Secretary, Dr, Raul Fernandez, Calle 40 #41-110, Baran- 
quilla, Colombia. Society meets monthly at the Instituto 
de Radiologia. 

Socitepap De RADIOLOGÍA DEL NORDESTE ARGENTINO 
Secretary-General, Dr. Francisco J. Velar, Catamarca 561, 
Corrientes, Argentina. 

Sociepap pe RapioLocía De LA PLATA 
Secretary, Dr. Hiram D. Haurigot, Calle so No. 374, La 
Plata, Argentina. 

Soctepap pe RaproLogía, CaNcEROLOGÍA y Fisica 
MeEnica peL Urucuay 
Secretary-General, Dr. Manuel Gonzáles Maseda, Av. 
Agraciada 1464, piso 13, Montevideo, Uruguay. 

Sociepabe pe RapioLoGíA DE PERNAMBUCO 
Secretary, Dr. Manoel Medeiros Instituto de Radiologia 
da Faculdade de Medicina da Universidade do Recife, 
Caixa Postal sos, Pernambuco, Brazil. 

SOCIEDAD DE Roentcenotocia Y MEDICINA NUCLEAR DE 
LA Provincia DE CÓRDOBA 
Secretary-General, Dr. Lucas C. Di Rienzo, Ave. Gri. 
Paz. 151, Córdoba, Argentina. 

Socrepab pe RapioLocía, RApiorERAPÉUTICA Y MEDICINA 
NucLear pe Rosario 
Secretary-General, Dr. Federico Frágola, Santa Fe 1798, 
Rosario, Argentina. 

Sociepap SaLTERA De RaproLocía v MEDICINA NUCLEAR 
Treasurer, Dr. Julio Luis Baldi, Av. Sarmiento 536, Salta, 
Argentina. 

Sociepap VrENEzOLANA DE RapioLocia y Mepicrna Nu. 
CLEAR 
Secretary-General, Dr. Salvador Itriago Borgas, Apartado 
Postal 9213, Candelaria, Caracas, Venezuela, Meets 
monthly, third Friday at Colegio Médico del Distrito 
Federal, Caracas. 


CONTINENTAL EUROPE 


ÖSTERREICHISCHE RÖNTOEN-GESELLSCHAFT 
Secretary, Dr. Ernst Kotcher, Wiener Allgemeine Poli- 
klinik Mariannengasse 10, A-1090 Wien, Austria. Meets 
second Tuesday of each month in Allgemeine Poliklinik. 

Sociéré Rovare BELGE pg RADIOLOGIE 
General Secretary, Dr. Joseph Baeyens, Alost, Belgium. 
Meets in February, March, May, June, September, 
October, November and December. 

SociÉrÉ EurOPÉENNE DE RADIOLOGIE PÉDIATRIQUE 
Secretary, Dr. J. Corbaton, Clinica Infantil “La Paz,” 
Av. Generalissimo, 117 Madrid 34, Spain. Annual Meet- 
ing: Madrid, Apr. 24-26, 1975. 

Permanent Secretary, Clément Fauré, Hópital des Enfants 
Malades, 149, rue de Sèvres, 75 730, Paris Cadet 15, France. 

SociÉrÉ Francaise pe RapioLocie MÉDICALE, MÉDECINE 
NuciéAimE ET ÉrEcTROLOGIE, and its branches: Socr- 
ÉTÉ pu Sup-Ovest, pu LITTORAL MÉDITERRANÉEN, DU 
Centre ET Lyonnais, Du Nonp, pg L'Ouest, pe L'Est, 
pu Massif CENTRAL, D'OUTRE-MER ET D'ÉTRANGER. 
Parent Society meets third Monday of each month, ex- 
cept during July, August and September, rue de Seine 
12, Paris, France. 

Secretary-General, Dr. Ch. Proux, 9 rue Daru, Paris 
75008, France. 

Sociéré Francaise DE NEURORADIOLOGIE 
Secretary-General, Professeur agr. R. Djindjian 16, rue 
de l'Université 75, Paris 7*, France. Annual meeting. 
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ČESKOSLOVENSKÁ RADIOLOGICKÁ SPOLEČNOST ] 
Secretary, Associate Professor Jaromir Kolář, M.D., 
Sc.D., Radiological Clinic, Prdha 2, U nemocnice 2, 
Czechoslovakia. Meets monthly except during July, 
August and September. Annual general meeting. 

DEUTSCHE RÓNTGENGESELLSCHAFT m 
President, Profestor Dr. med. Walter Frommhold, Di- 
rector of Medizinisches Strahleninstitut.der Universitát 
Tübingen, Róntgenweg 11, 7400 Tübingen, Germany. 

Facutry or RaptoLocists oF THE Royat CoLLEGE oF 
SURGEONS IN IRELAND 
Honor. Secretary, Max. J. Ryan, St. Stephen's Green, 
Dublin 2. Annual Meeting, Oct. 25 and 26, 1974. 

Socreta lrALiANA Dr RaproLocia Mepica E MEDICINA 
NUCLEARE. 

Administrative Secretary, Prof. E. Conte, Ospedale 
Mauriziano, 10128 Torino, Italy. Meets annually. : 
Socieras Rapro.ocica Danica 

Secretary, Dr. Bent Langenfeldt, Tretommervej 20a, DK. 

8240 Risskov, Denmark. 

NEDERLANDSE VERENIGING Voor RADIOLOGIE 
Secretary, Dr. J. D. Mulder, Dept. of Rad., Akademisch 
Ziekenhuis, Leiden, Netherlands. 

Norsk Foreninc ror MepicinsK RaDrorLoot 
General Secretary, Gunnar Stake, Rikshospitalet, Oslo, 
Norway. 

SCANDINAVIAN RADIOLOGICAL SOCIETY 
Secretary-General, Professor C. F. Unnérus, M, D., Haga- 
lung-Tapiola, Havsvindsvägn 5 C., Finland. Annual 
Meeting. 

Socrepap EsPARoLA pe RapnioLocia v Execrro.ocia 
Mépicas v pz Mepicina NUCLEAR 
Secretary-General, Dr. Pilar Gallar Barberá, Villanueva, 
11, Madrid 1, España. Meets every other Saturday eve- 
ning of edch month, Oct. to June, inclusive,.in Madrid. 

SocrepapE PorruGuesa pe Rapiotocia E MEDICINA 
Nuc ear : 

Secretary-General, Dr., Luís Aires de Sousa, Av. Elias 

Garcia, 123- 1, Esg.-Lisboa i-Portugal: 

Svensk FónENING FOR MEDICINSK RADIOLOGI 
Secretary, Dr. Hanz Ringertz, Róntgendiagnostika Av- 
delningen, Karolinska Sjukhuset 104 01 Stockholm 60, 
Sweden. 

SCHWEIZERISCHE VereinicuNG FUR RapioLocie, Nu- 
KLEARMEDIZIN UND STRAHLENBIOLOGIE (ASSOCIATION 
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Suisse DE Raprotociz, MÉDECINE NUCLÉAIRE ET DE 
RADIOBIOLOGIE) 

Secretary, Dr. med. Gustav Schoch, Bethesdaspital, Gel- 
lerstrasse 144, 4000 Basel, Switzerland. 


ASIA 


Benoa. RADIOLOGICAL Association 7 E 
Honorary Secretary, Dr. B. Chattetji, 262 Rash Behari 
Ave., Calcutta 700019, India. Meets ist Fri. and 3rd 
Wed. of every month. 

Inpran RADIOLOGICAL Association e 
Honor. Gen. Secretary, Dr. S. P. Aggarwa!, 10-B Kasturba 
Ghandi Marg, New Delhi iiocoi. 28th Indian Congress of 
Radiology will be held in Hyderabad in 1975. 

Inponesian RADIOLOGICAL SOCIETY 
Secretary, Dr. Gani Iljas Sasmitaatmadja, Radiology 
Dep., Faculty of Medicine, University of Indonesia, 
Salemba 6, Jakarta; Indonesia. 

Iranian RapnioLocIcaL Sociery 
Secretary, Dr. Majid Rooholamini, P.O. Box No. 14-1151, 
Teheran, Iran. The Society meets on the second Satur- 
day of each month. sth Iranian Congress of Radiology, 
Apr. 12-17, 1975. 

IsraeL RaproLocicAL Socie 
Secretary, Dr. M. A. Lerner, Hesharon Hosp., Petah- 
Tigva, Israel.- ; 

PuiLiPpPiNE CoLLeGE or RanioLoGY 
Secretary-Treasurer, Dr. Eduardo V. Nievera, Box 1284 
Commercial Center, Makati, Rizal D-708, Philippines. 
Meets every second Thfrsday of the month. 

RADIOLOGICAL SOCIETY OF THAILAND 
Sécretary, Prof. Rojana Suvansuthi, M.D., Ph.D., 
Depart. of Rad., Sirizaj Hospital, Faculty of Medicine, 
Mahidol University, Bangkok 7, Thailand. 


AFRICA, 


Association oF Rapio.ocists or WEST AFRICA 
Honorary Secretary, C. A. Beetlestone, M.B., B.S., 
D.M.R.D., Dept. Radiol., University College Hosp., 
Ibadan, Nigeria. 

Rapiotocicar Society or SOUTH AFRICA 
Secretary, Dr. A. Visser, P..O, Box 8850, Johannesburg, 
South Africa. e 

Sourn Arrican INTERNATIONAL RADIOLOGICAL CONGRESS 
Director, Dr. Paul Sneider, P.O. Box 4878, Johannesburg, 
South Africa. 
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ROENTGEN DIAGNOSIS 
Heap 


ALKER, GEORGE J., JR., On, Younc S., LESLIE, 
EUGENE V.,e LEHOTAY, JUDITH, PANARO, 
VicroR A., and Escuner, Epwarp G. Post- 
mortem radiology of head and neck injuries 
in fatal traffic accidents. Radiology, March, 
1975, II4, 611-617. (Address: George J. 
Alker, M.D., Department of Radiology, 
Edward J. Meyer Memorial Hospital, 462 
Grider Street, Buffalo, N. Y. 14215.) 


There have been several studies documenting the 
fatal injuries sustained in auto accidents based upon 
autopsy examination of the victims. This is the first 
known report of roentgenographic examination of 
victims of fatal automobile accidents. 

Postmortem examinations were performed on 146 
consecutive persons who either died in or shortly 
after an auto accident. The routine examination con- 
sisted of 3 views of the skull and 2 views of the cervi- 
cal spine, Examination of other parts of the body was 
performed as seemed indicated on the basis of visible 
injuries. 

Cranio-cervical injuries were found in 82 of the 146 
subjects. The remaining 64 died usually as a result 
of chest or abdominal injuries. Skull fractures were 
found in £1 victims and another 10 had both skull 
and cervical spine fractures. The skull fractures 
varied from simple linear fractures to severe devas- 
tating injuries. Of the total of 61 persons with skull 
fractures, intracranial air was identified in 41, indi- 
cating the severity of the injuries. In 25, the air col- 
lection was extracerebral. In 18, it was subdural or 
subarachnoid. A number had air in the ventricular 
system or spinal canal. Air fluid levels in the para- 
nasal sinuses, particularly the sphenoid, were com- 
mon. Air was also identified in the jugular veins or 
right heart in some victims. 

Of the cervical spine injuries, 17 were flexion type 
injuries and 7 were extension type injuries. In the 
remainder, the mechanism of injury could not be de- 
termined. Atlantoaxial dislocations were found in 8 
persons. C2 injuries, usually a "hangman's" fracture 
of the pedicles with subluxation or dislocation of 
C2-C3, were found in 10. Marked soft tissue swelling 
in the retropharyngeal area accompanied the cervical 
spine fractures. Often, soft tissue emphysema was 
also seen. 

Cervical spine injuries were found more frequently 
in this study than in previous series based upon 
autopsy alone, probably because of the difficulty in 
detecting such injuries by autopsy.—7. M. Stoebner, 
M.D. 


Moore, fames S., JR., KIEFFER, STEPHEN Å., 
GorpzaERG, Marvin E., and Loxen, MERLE 
K. Intracranial tumors: correlation of angi- 
ography with dynamic radionuclide studies. 


Abstracts of Radiologic Literature 
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Radiology, May, 1975, 115, 393-398. (Ad- 
dress: James S. Moore, Jr., M.D., 645 Mont- 
calm Place, St. Paul, Minn. 55116.) 


A group of 100 supratentorial brain tumors—all of 
which were subsequently pathologically proved— 
was studied with dynamic and static brain scans and 
angiographically. 'The characteristics of the angio- 
graphic appearance of various brain neoplasms were 
compared with the presence or absence of an abnor- 
mal radionuclide flow pattern utilizing bolus injec- 
tion of 20 mCi **"Tc sodium pertechnetate. 

Of the 100 tumors, 23 showed an abnormal focus of 
radioactivity during the dynamic portion of the 
brain scan and 88 were visualized on the static views. 
All tumors which were demonstrated on the dynamic 
study were subsequently visualized on the static 
images. Positive dynamic studies were most frequent 
in meningioma, followed hy glioblastoma, low grade 
glioma and metastatic tumors in descending order. 
Nineteen of the 23 positive dynamic studies (82 per 
cent) were associated with increased size of vessels 
supplying the tumor as demonstrated angiographi- 
cally, while only 7 of 7 tumors with a normal dy- 
namic study (9 per cent) had enlarged vessels. Thus, 
those tumors with large supplying vessels, regardless 
of histology, demonstrated increased activity on the 
dynamic portion of the scan. However, the presence 
of tumor vascularity does not guarantee that the 
tumor will be demonstrated during the dynamic por- 
tion of the scan, as only 41 per cent of those tumors 
with some degree of tumor stain or vascularity were 
demonstrated on the dynamic study. 

The dynamic brain scan did not show increased 
activity in those tumors graded a¥ascular at angiog- 
raphy: on the other hand, none of those avascular 
tumors showed decreased activity. 

Increased activity on the dynamic portion of the 
brain scan correlated strongly with 2 angiographic 
findings: increased size of supplying vessels; and a 
combination of external and internal carotid arterial 
supply.—J7. I. Dittman, M.D. 


Neck AND CHEST 


OSTENDORF, PETER, BIRZLE, Herrmann, 
VocEL, WoLFGANG, and MITTERMAYER, 
CurIsTIAN. Pulmonary radiographic abnor- 
malities in shock: roentgen-cħnical-patho- 
logical correlation. Radiology, May, 1975, 
I15,257—263. (Address: Dr. Peter Ostendorf, 
Medizinische Universitütsklinik, Abteilung 
II, Otfried-Müller-Strasse, 74 ‘Tabingen; W. 
Germany.) 


Shock following trauma, sepsis, and postoperative 
states produces an alteration or disturbance in the 
pulmonary microcirculation. This alteration causes 
respiratory insufficiency which overshadows the 
primary cause of the shock episode. This pufmonary 
insufficiency then becomes the most common cause 
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of death. In fact, Bredenberg ef al. found that the 
lungs were related to the cause of death in 70 per cent 
of the cases investigated in their series. 

The authors describe in detail the clinical picture, 
roentgenographic findings, and the pathologic-ana- 
tomic details of 46 patients involved in the shock 
syndrome. 

Five roentgenographic stages are outlined: 


1. No roentgenographic changes in spite of de- 
creased pO; and pCO». 

2. The first identifiable roentgenographic findings 
are fuzzy indistinct vessels. The pathologic find- 
ings at this time show actual edema involving 
the vessel wall as well as edema in the perivas- 
cular and interstitial tissue. It is noted that 
these changes occurred only after the capillary 
pressure increased above 18-25 mm. mercury. 

3. Early formation of intra-alveolar edema is seen 
as localized ill-defined “acinar” nodules. This 
finding progresses to the more typical alveolar 
edema. 

4. A reticular net-like pattern was observed in 8 
cases. This finding waseirreversible. The finding 
did not occur early but appeared in the im- 
mediate pre-final stage. 

5. The pre-final stage is characterized by over- 
lapping of nonspecific findings. The picture is 
pre-terminal and irreversible. Very likely, the 
findings are secondary in part to broncho- 
pneumonia, 


The point made by the article is that a reliable 
diagnostic indicator of shock-determined lung 
changes is the transition from the perivascular 
edema to a stage of patchy acinar focal densities and, 
following this, a diffuse bilateral haziness or cloudi- 
ness which then progresses to total opacity.—7. P. 
Eberts, M.D. 


Fetpman, FRIEDA, ELLIS, Kent, and Green, 
Witiiam M. The fat embolism syndrome. 
Radiology, March, 1975, 774, 535-542. (Ad- 
dress: Frieda Feldman, M.D., 622 W. 168th 

: Street, New York, N. Y. 10032.) 


It is important for the radiologist to recognize the 
fat embolism syndrome as a serious complication of 
skeletal injury, because early recognition and ap- 
propriate respiratory care may save a life. The fat 
embolism syndrome can be broadly viewed as one 
pathway leading toward acute respiratory failure or 
the "acute respiratory distress syndrome." 

The diagnosis of fat embolism syndrome is made 
on the basis of the clinical picture of pulmonary and 
cerebral dysfunction in a patient who is usually 
young and who, most commonly, 24 to 48 hours after 
long-bone fracture, manifests fever, abnormal ar- 
terial blood gases and at least one other manifesta. 
tion such as an abnormality on a chest roentgeno- 
gram, petechiae, fat in the retinal vessels on fundus- 
copy, fat on cryostat frozen section of clotted blood, 
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or fat in the urine. The major pulmonary manifesta- 
tions are dyspnea, tachypnea, hyperpnea and cya- 
nosis. With changes in mental status the patient may 
become confused, restless, and rambunctious or 
drowsy, stuporous or comatose.eNonfocal seizures 
may occur, The most severe cases become clinically 
indistinguishable from the “shock lung.” 

Characteristically, the chest film remains normal 
for up to 72 hours, Widespread lung density develops 
beginning in the perihilar and basilar regions, but 
subsequently it tends to become generalized. The 
diffuse lung density is a combination of interstitial 
and alveolar patterns. In some patients the densities 
have a more patchy appearance which may be re- 
lated to uneven involvement due to pre-existing 
variations in lung architecture. Pleural effusions are 
not part of the fat embolism syndrome. Heart and 
pulmonary vasculature, when visible, appear nor- 
mal. After a day or two the lung density tends to be- 
come greatest at the periphery. In most cases, the 
pulmonary densities clear after several days to a 
week or more. 

The pathologic basis for the acute development of 
diffuse lung density is a combination of pulmonary 
edema and hemorrhage plus diffuse microatelectasis 
apparently secondary to the loss of pulmonary 
surfactant. 

Correction of significant arterial hypoxemia is the 
most important aspect of therapy for the fat emboli 
syndrome. The whole gamut of respiratory care may 
be required, ranging from supplemental nasal oxygen 
to intubation and mechanical positive pressure venti- 
lation. In more severe cases treatment with relatively 
high dose corticosteroids is now widely recom- 
mended. Heparin, intravenous ethyl alcohol and low 
molecular-weight dextran are used but their role is 
controversial.—7on F. Bergstrom, M.D. 


Doppman, Joun L., MALLETTE, Lawrence E., 
Marx, SrEPHEN J., Mowmcnuik, Jack M., 
Broapus, ARTHUR, SPIEGEL, ALLEN M., 
BeazLEY, ROBERT, and AURBACH, GERALD 
D. The localization of abnormal mediastinal 
parathyroid glands. Radiology, April, 1975, 
II5, 31-36. (Address: John L. Doppman, 
M.D., Department of Radiology, Building 
10, Room 6S211, National Institutes of 
Health, Bethesda, Md. 20014.) 


In the preoperative localization of parathyroid 
adenomas, it is of major importance to predict or 
exclude the presence of hyperfunctioning mediastinal 
glands. 

Elevated concentrations of parathyroid hormone 
(PTH) in selectively sampled inferior thyroid veins 
can lateralize a source of excess PTH protluction but 
cannot assure a cervical as opposed to a mediastinal 
location. In the authors' experience, most mediastinal 
glands drain cranially into the inferior thyroid vein, 
especially when their arterial supply is inferior thy- 
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roidal. For this reason, standard sampling of cervical 
thyroid veins alone cannot exclude a mediastinal 
adenoma. Because of anastomosis between inferior 
thyroid and thymic veins, routine thymic vein sam- 
ples will not settlesthe issue. Adenomas in the neck 
or mediastinum may cause elevated concentrations 
of parathyroid hormone in thymic veins. There, 
venous sampling alone cannot distinguish cervical 
from mediastinal adenomas. 

Arteriography can localize mediastinal parathy- 
roids and should be performed before any repeat ex- 
ploration. Although angiographic localization studies 
are not recommended before the initial cervical ex- 
ploration, patients with previous unsuccessful neck 
surgery should undergo selective arteriography fol- 
lowed by venous sampling, since this combined ap- 
proach is most likely to locate the missing adenoma, 
whether in the neck or the mediastinum. 

When postoperative arteriography fails to visualize 
the adenoma and the venous samples reveal high con- 

centrations of PTH in the inferior thyroid veins, the 
missing gland is still far more likely to be found in 
the neck. In the authors’ series of over 100 hyper- 
parathyroid patients, a third of whom were referred 
after unsuccessful neck surgery, only 4 sternotomies 
have been performed.—7. L. Montgomery, M.D. 


SCHIAVETTI, ELISABETTA, and BOMBARDA, 
AcHILLE. Neoplasie polmonari maligne del- 
Pinfanzia. (Malignant pulmonary neoplasms 
of infancy.) Radiol. med., Oct., 1974, 60, 
817-826. (Address: Dr. Elisabetta Schiavetti, 
Ospedale dei Bambini, 32 via Castelvetro, 
1-201 54 Milano, Italy.) 


A review of the literature shows that primary ma- 
lignant neoplasms of the lungs rarely affect children. 

The authors report in detail 5 cases which came to 
their observation. The ages varied between 2 years 
and 2 months, and 2 years and 11 months. Three pa- 
tients were males and 2 were females. Histologically 
the neoplasms proved to be an angiosarcoma, an 
embryonal tumor with sarcomatous degeneration 
and in 2 cases, alymphosarcoma and a dysembryonal 
tumor. All cases came to autopsy except for the fe- 
male patient with the dysembryonal tumor who is 
alive and in satisfactory condition 1 year after peri- 
cardiopneumonectomy, followed by radiation ther- 
apy and chemotherapy. In all cases the left side was 
involved by the neoplasm. 

The roentgenographic findings vary from opacifi- 
cation of one lung, simulating empyema or a pneu- 
monic consolidation with associated pleural effusion, 
to the presence of a large pulmonary mass displacing 
the mediastinum toward the opposite uninvolved 
side. The tumor mass might present a few “humps” 
along its outer contour, at times hidden by the asso- 
ciated pleural effusion. The tomographic study of the 
involved lung will show clearly the marked distortion 
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of the bronchi and, not infrequently, amputation of 
primary and/ or secondary bronchi. : 

In the differential diagnosis one should consider a 
carcinoma, although the differentiation is practically 
impossiblé between a secondary neoplastic lesion, a 
benign tumor and possibly a large abscess formation. 
—4A. F. VINO; M.D. 


ScHEIBEL, Rogert L., Moors, RICHARD, 
Korsuty, Dominic, Ovrrr, TugRON W., 
Payne, J. Toomas, Tuna, Nai», and Am. 
PLATZ, Kurt. Regional myocardial blood 
flow measurements in the evaluation of pa- 
tients with coronary artery disease. Radiol- 
ogy, May, 1975, 715, 379-386. (Address: 
Robert! L. Scheibel, M.D., 121 Sotoyome 
Street, Santa Rosa, Calif. 95405.) 


Coronary arteriography end cine left ventriculog- 
raphy provide information essential for selecting 
candidates for coronary bypass surgery. The coro. 
nary arteriograms and cine angiograms define the 
anatomy of the coronary arterial tree and depict the 
contractility of the left Ventricle. These methods do 
not evaluate changes in regional myocardial blood 
flow which may be the most significant factor in 
causing angina pectoris. 

Myocardial i imaging with xenon 133 and a gamma 
camera was employed to evaluate total and regional 
myocardial blood flow. A technique, giving repro- 
ducible measurements, is described by the authors 
who performed radioxenon washout studies’ during 
coronary angiography. 

The injection of contrast medium significantly in- 
creased myocardial tissue flow fors minutes. Intra- 
coronary injection of papaverine dramatically in- 
creased the myocardial tissue flow, and the xenon 
washout technique readily detected the flow increase. 

Correlation of the total myocardial tissue flow 
with the degree of coronary artery stenosis showed a 
definite trend toward decreased flow rates with in- 
creasing coronary artery narrowing. There is enough 
overlap so that these values alone cannot be used to 
classify patients into diagnostic categories. The 
technique described in this paper cannot be reliably 
used in deciding whether a coronary artery stenosis 
is hemodynamically significant. 

The roentgenographic scintigrams proved valuable 
in the differentiation between akinesia of the left 
ventricle due to ischemia or that due to scarring. In 
spite of the presence of an occluded bypass artery, a 
filling defect on the scintigrams strongly suggests 
extensive scarring, and bypass surgery to such an 
artery is not indicated.—Yon F. Be?gstrom, M.D. 


Weiss, MICHAEL A., KOENIGSBERG, MORDECAI, 
and Freeman, Leonard M. Pulmonary 
arteriovenous malformation: scintigraphic 
demonstration and analysis. 7. Nuclear 





] 


*Vor. 124, No. 4 


Med., March, 1975, 16, 180-182. (Address: 
Leonard M. Freeman, M. D., Department of 
Radiology, Albert Einstein College of Medi- 
cine, 1300 Morris Park Avenue, Bronx, 
N. Y. 10461.) 


A suspected arteriovenous malformation in an 8 
year old child was studied using radionuclide angiog- 
raphy. The chest roentgenograms showed a postero- 
medial density in the left lung which was suggestive 
of a pulmonary arteriovenous malformation. Radio- 
nuclide ahgiography was done using a 0.5 ml. bolus 
containing 6 mCi of "Tc pertechnetate. Serial 
scintiphotos were obtained at 2-3 second intervals 
employing a gamma camera. Data were also re- 
corded on digital magnetic tape (Interteclinique 
Data Processing System) at the rate of 2 frames per 
second. 

The scintiphotos shoyed 4 band of increased ac- 
tivity extending directly from the pulmonary artery 
to the abnormal area noted in the chest roentgeno- 
grams. Information obtained from the data processor 
showed an intense activity in the lesion immediately 
after right heart filling but prior to significant pulmo- 
nary perfusion. There was a rapid “washin” and 
“washout,” a marked decrease in perfusion of the 
left lower lobé, and an asymmetric perfusion of the 
upper lobes indicating a significant diversion of the 
flow in the left pulmonary artery to the arterio- 
venous malformation. 

Pulmonary angiography showed a large arterio- 
venous malformation in the apical segment of the 
left lower lobe and a number of smaller lesions. The 
major lesion was resected in view of the patient’s 
symptoms and pélycythemia. 

Radionuclide angiography was found to be a help- 
ful adjunct in studying suspected pulmonary arterio- 
venous malformations.—Charles W. Cooley, M.D. 


Barp, R., and Hassani, N. Crescent sign in 
pulmonary hematoma. Respiration, 1975, 32, 
247-251. (Address: R. Bard, M.D., Depart- 
ment of Radiology, New York Medical Col- 
lege, New York, N. Y. 10029.) 


Pathologic changes in patients who encounter lung 
trauma run the gamut from mild local pulmonary 
edema to alveolar capillary rupture and peribronchial 
hemorrhage.,This is true whether the trauma is 
penetrating or non-penetrating and the basic defect 
is a loss of véssel integrity. Roentgenographic signs of 
damage may be evident within hours and clear over 
several days to several weeks. Hematoma formation 
is usually partially masked by surrounding contusion 
and can resolve Over a period as lorig as 13 months. 

A case is presented in which a well circumscribed 
lesion with an eccentric air crescent sign is evident 
in a coin lesion in the lung 2 weeks following trauma. 
It is pointed out that although this generally occurs 
in echtnococcus cyst formation or other cavitary 
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lesions after shrinkage, trauma cari be responsible.— 
Robert P. Andrews, M.D. 


FuLron, RosERT L., and Jones, Carvin E. 
The cause of post-traumatic pulmonary in- 
sufficiency in man. Surg., Gynec. C9 Obst., 
Feb., 1975, 740, 179-186. (From: The De- 
partment of Surgery, University of Louisville 
School of Medicine, and the. Price Institute 
of Surgical Research, Louisville, Ky:) 


Approximately 10 per cent of a series of patients 
who weft admitted to the- Louisville General Hos- 
pital in a 5 month period developed post-traumatic 
pulmonary insufficiency. Ten to 15 per cent of these 
patients had primary chest or abdominal injury or 
multiple injuries without chest involvemerit. Forty 
per cent of these patients had either multiple in- 
juries with chest involvement or had primary neuro- 
logic trauma. All of. the patients were required. to 
have more than 120 hours of ventilator assist before 
they could be included in the category of post- 
traumatic pulmonary insufficiency. Etiologic factors 
included massive fluid therapy, shock, sepsis, hypo- 
volemic shock and replacément fluid therapy: 
Eighty-three per cent of the patients had sepsis ap- 
pear before or with the onset of pulmonary failure. 
In thosé patients who developed sepsis, primary 
focus was extrapulmonary in 55 per cent. The data 
revealed that the usual sequence of events which took 
place included: (1) oligemic shock, multiple system 
injury, chest injury, massive fluid therapy and then 
sepsis, associated with sufficient pulmonary dysfunc- 
tion to require frequent respiratory support; (2) in 
the presence of shock, treatment with large fluid 
loads are rarely associated with life-threatening pul- 
monary failure in the absence of sepsis; and (3) sepsis 
is the clinical state most regularly associated with 
development of post-traumatic insufficiency. 

'There is considerable discussion in regards to the 
necessity fór transient respiratory assist in relation- 
ship to shock, sepsis, thoracic injury and the previous 
presence of lung injury to subsequent infection. A 
second factor which must be considered is the in- 
tubation required for mechanical support when 
plugged bronchi occur, as there is a lower resistance 
of the wet lung to infection. Remote infection is also 
discussed as well as the effects on blood of toxic 
products and a lowered immune response initiated 
by hemorrhage. The authors summarize that res- 
piratory insufficiency most frequently follows sepsis, 
and when this occurs pulmonary failure may be 
present. This can be predisposed by fluid therapy, 
shock and ventilatory assistance. The most impor- 
tant adverse effect is pneumonia.—Rodert P. 
Andrews, M.D. e 


Hescer, H. Die Bedeutung der Myokardszin- 
tigraphie fiir die Diagnostik der koronaren 
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Herzkrankheit. (Significance of myocardial 
scintigraphy in the diagnosis of coronary 
heart disease.) Wien. klin. Wehnschr., Oct., 
1974, 80, 539—543. (Address: Hanusch-Krank- 
enhaus, Herzstation, Heinrich Collin-Strasse 
30, A-1140 Wien, Austria.) 


Difficulties in the diagnosis of coronary heart dis- 
ease associated with angina pectoris arise from the 
fact that results with available tests frequently re- 
main inconclusive. On the other hand, an early diag- 
nosis becomes important from the standpoint of 
cardiac surgery. In addition to electrocardiograms, 
coronary arteriograms and levoventriculograms; 
myocardial scintigrams have proved informative. 
'This modality is now correlated with routine electro- 
cardiograms. 

In 65 patients, scintigrams were obtained im- 
mediately following coronary arteriograms. Radio- 
iodine in doses of 200 to 300 uCi was injected into the 
left coronary artery after the thyroid function had 
been blocked with Lugol's solution. The macro- 
albumin particles, with a diameter of 5 to 50 microns, 
were sufficiently large to embolize the terminal coro- 
nary branches, whereby their distribution in the 
myocardium was directly related to the perfusion. 

A complete fixation defect was noted in myocardial 
infarcts. On the other hand, in angina pectoris with- 
out infarcts, there was a decreased particle fixation 
suggesting diminished niyocardial perfusion and dis- 
turbed microcirculation as seen in postischemic 
scars. Preceding normal electrocardiograms in some 
of these cases had frequently resulted in a false sense 
of security. 

Scintigrams showed complete fixation defects 27 
times and decreased particle fixation 38 times. 
Thirteen patients had electrocardiographic changes 
suggesting healed transmural anterior wall defects; 
8 patients merely presented ST-T changes, while 6 
patients had normal electrocardiograms at rest (22 
per cent). 

Fifteen patients (39 per cent) with decreased par- 
ticle fixation had normal electrocardiographic find- 
ings at rest, while 23 patients presented ST-T 
changes suggesting coronary insufficiency. Thus, nor- 
mal electrocardiograms occurred almost twice as 
often in decreased ‘particle fixation as in complete 
fixation defects.—Ernest Kraft, M.D. 


ABDOMEN 


Simon, Norman M., Nyman, Kennetu E., 
Divertriz, Marrugw B., Roverstrap, RAN- 
DOLPH A., and Kine, Joun E. Pneumatosis 
cystoides intestinalis: treatment with oxygen 
via close-fitting mask. 7.4.M.4., March, 
1975, 231, 1354-1356. (Address: Norman M. 
Simon, M.D., Mayo Clinic, 200 First Street, 
S. W., Rochester, Minn. 55901.) 
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Pneumatosis cystoides intestinalis is a poorly un- 
derstood idisease characterized by the presence of 
gas-filled cysts in the small intestine or colon. Al- 
though sómetimes associated with gastrointestinal 
tract obstruction, pulmonary disease, or collagen dis- 
ease, many cases are not found to have discernible 
predisposing factors. Many of the patients with these 
cystsare asymptomatic; however, in others, diarrhea, 
flatulence, rectal bleeding, and pneumoperitoneum 
can develop. 

It has been previously suggested that increasing 
blood oxygenation would decrease the partial pres- 
sures of other gases in the blood and thereby promote 
resorption of these gases from the cysts. 

The authors of this article describe 4 patients with 
symptomatic pneumatosis cystoides intestinalis who 
after several days of 70 per cent oxygen delivered via 
a close-fitting mask, responded by showing regres- 
sion of clinical symptometology and roentgeno- 
graphic findings. They express awareness of the risk 
of pulmonary damage from oxygen exposure and 
recommend that vital capacity be measured during 
therapy and that oxygen therapy be withdrawn if 
pulmonary function becbmes impaired. 

This method of treatment is recommended only 
for those Patients whose pneumatosis cystoides in- 
testinalis is symptomatic. The authors state that 
long-term effectiveness of this therapy is as yet un- 
known.—R, H. Troupin, M.D. 


GOLDSTEIN, Harvey M., and MILLER, MARK. 
Angiographic evaluation of carcinoid tumors 
of the small intestine: B value of epineph- 
rine. Radiology, April, 1975, 1255 23-28. 
(Address: Harvey M. Goldstein, M.D., De- 
partment of Diagnostic Radiology, M. D. 
Anderson Hospital and Tumor Institute, 
University of Texas System Cancer Center, 
Houston, Texas 77025.) 


Five patients with carcinoid of the ileum are re- 
viewed. Epinephrine was used in 2 cases. The angio- 
graphic features of carcinoid tumor included: irregu- 
larity, kinking, and encasement of the distal intra- 
mesenteric arteries; and nonvisualization of draining 
veins. There was no significant hypervascularity or 
neovascularity, and tumor staining was minimal 
when epinephrine was not used. 

Case reports of 2 patients are presented. In these 
2 patients small doses of epinephrine markedly 
enhanced the tümor stain. The extent of the pri- 
mary-ánd the hepatic metastases was not visible 


. without epinephrine. Possible mechanisms of epi- 


nephrine enhancement are discussed.—4. K. Tea- 
ford, M.D. j 


GaLLuzzi, SERGIO. Il polipo pescatore: Fito- 
bezoario pendulo da sutura dopo gastrorese- 
zione. (The fishing polyp: phytobezoar from 
hanging ‘suture after gastric resection.) 
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Radiol. med., June, 1974, 60, 507—512. (Ad- 
dress: Istituto di Radiologia dell'Università, 
2 piazza del Duomo, I-53100 Siena, Italy.) 


'The surgical procedure of gastric resection calls 
usually for a continuous suture in the gastrojejunal 
anastomosis. Át times this suture is not absorbed, 
probably because of a particular tissue reaction, and 
it will act as a foreign body in the gastric lumen. 

It could happen that fibrin, vegetable filaments 
and various debris might deposit in or collect around 
the suture and this, at a certain time, might migrate 
. into the efferent loop. Here, this hanging suture will 
keep on collecting debris, increasing in size and 
length as it unfolds until, completely free from its 
original location, it will be eliminated. 

This pendulous phytobezoar can be, at times, 
demonstrated roentgenologically in the efferent loop 
as a clearly defined oval or elongated lucent shadow 
surrounded by the bariut. In one of the illustrations 
accompanying the article, one can also note the 
anchoring segment of the suture reaching upward to 
the gastrojejunal anastomosis. From this image, re- 
calling a fish caught on a Jine, comes the term of 
“fishing polyp” used by the author. 

Apparently the only other report of a similar find- 
ing published in the medical literature is by Galansky 
(1972). The patient observed by this author came to 
surgery because the hanging phytobezoar was 
thought to be a neoplasm of the small bowel. 

The reproductions of the roentgenograms are very 
demonstrative.—. F. Govoni, M.D. 


Scuuiz, H.-G., and Gorrscuitp, D. Erfahr- 
ungen mit Metoclopramid in der réntgeno- 
logischen Funktiondiagnostik von Magen 
und Darm. (Experiences with metoclopra- 
mide in the roentgenologic investigation of 
the stomach and small bowel.) Deutsche 
Ztschr. Verdauungskr., 1973, 33, 299-307. 
(Address, Dr. H.-G. Schulz, Radiologische 
Klinik der Karl-Marx Universitat, DDR-7o1 
Leipzig, Liebigstrasse 20a, Germany.) 


Metoclopramide, a synthetic derivative of pro- 
cainamide, increases tonus and motility of the 
stomach with opening of the pylorus and dilatation 
of the duodenum. It also increases the intestinal 
peristalsis with accelerated passage of barium 
through the small bowel. 

The authors performed barium meal examinations 
of the upper alimentary tract with Metoclopramide 
on 1,500 patients. Metoclopramide was given intra- 
venously about § minutes prior to the ingestion of 
barium. In general, the examination with Metoclo- 
pramide was performed as a second examination to 
solve unclear findings of the routine barium meal 
examination. 

The most common indication was delayed empty- 
ing of the stomach and upper duodenum with un- 
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satisfactory delineation of the pyloric region. In 
these cases the enhanced peristalsis and improved 
filling of the lumen after the administration of 
Metoclopramide allow accurate evaluation of the 
distal stomach. It permits distinction between true 
morphologic abnormalities and functional disorders 
as well as differentiation between benign and malig- 


' nant gastric outlet stenosis. This method is also use- 


ful in the differential diagnosis of localized rigidity 
of the gastric wall; scars usually transmit peristaltic 
waves after the injection of Metoclopramide while 
carcinomatous infiltration exhibits persistence of 
mural rigidity. The dilatation of the duodenum with 
Metoclopramide facilitates the diagnosis of ulcers, 
scars, tumors, and diverticles. Although the effect of 
Metoclopramide on the duodenum is insufficient for 
hypotonic duodenography, it enriches the diagnostic 
possibilities without significant additional efforts. 
The preferred indication for pharmacoroentgenogra- 
phy with Metoclopramide was the diagnosis of small 
bowel diseases. The ileocecal region is usually visual- 
ized at 30 minutes; fragmentation of the barium 
column in the small bowel is absent and the mucosal 
pattern is extremely well delineated. Metoclopramide 
also expedites the passage of barium through intesti- 
nal anastomoses; this has been found extremely use- 
ful in the delineation of anastomatic stenoses, jejunal 
ulcers, and gastric stump carcinomas. Metoclopra- 
mide does not affect the passage of barium through 
the colon, nor has it any effect on the esophagus. 
Side-effects to Metoclopramide are rare, the authors 
experienced a transient dyskinetic syndrome only 
once.—Peter F. Winter, M.D. 


FREEMAN, JoeL B., Conen, WitiraAM N., and 
DenBesten, Lawrence. Cholecystokinin 
cholangiography and analysis of duodenal 
bile in the investigation of pain in the right 
upper quadrant of the abdomen without 
gallstones. Surg., Gynec. €8 Obst., March, 
1975, 140, 371-376. (From: The Departments 
of Surgery and Radiology, University of 
Towa Hospitals and Clinics, and Veterans 
Administration Hospital, Iowa City, Iowa.) 


Although it is well known that a normal chole- 
cystogram is 95 per cent accurate in excluding chole- 
cystitis and cholelithiasis, there are a small number 
of problem cases in which there is strong suspicion of 
biliary colic in spite of the negative gallbladder 
study. If cholecystectomy is finally performed out of 
desperation in these cases, fully 35 per cent may not 
be relieved of their symptoms and will be labeled 
with the diagnosis of postcholecystectomy syndrome. 

The authors have done a superb job of investi- 
gating this problem utilizing 31 patients, mostly 
females of varying ages, who had been thoroughly 
studied for symptoms consistent with intermittent or 
recurrent biliary colic and who had had at least 2 
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normal oral cholecstograms within the preceding 6 
months. 

Each patient was given a standard Telepaque 
cholecystogram without fat stimulation. ‘A duodenal 
drainage tube was positioned fluoroscopically distal 
to the ampulla of V&ter and a control anteroposterior 
film of the gallbladder taken. Ten cc. of normal saline 
were injected intravenously and followed by a slow 
injection of 75 Ivy units of cholecystokinin. If the 
patient experienced symptoms similar to clinical at- 
tacks, the test was considered positive. Serial films 
were taken for 30 minutes tq detect gallbladder con- 
traction, and initial fluoroscopic observations sought 
evidence of' abnormal contractions, spasm in the 
neck, or proximal dilatation. The time and amount 
of B bile collected in the duodenal drainage tube was 
noted. 

. By combining the cholecystokinin cholangiography 
and duodenal drainage, it was felt that the incidence 
of overlooked gallbladder disease should be virtually 
eliminated. Normally, gallbladder contraction be- 
gins'45 seconds after cholecystokinin injection and 
B bile should appear within 2 minutes in the tube. 
The gallbladder should be 5o per cent contracted 
within 30 minutes, and one should obtain 30 to 50 cc. 
of B bile. If even after the instillation of 50 per cent 
magnesium sulfate into the tube one fails to obtain 
adequate quantities of B bile, then one can be sure 
that it was the gallbladder contractility and not the 
cholecystokinin which was defective. 

In this series 22 patients were operated on with no 
failures and 20 cures. It is suggested that pain asso- 
ciated with cholecystokinin injection indicates an 
underlying neuromuscular disorder. Their pain re- 
sults from overdistention of the gallbladder when it 
is filled to capacity, and spasm prevents emptying. 
Other patients with abnormal bile obtained through 
duodenal drainage had diseased gallbladders, even 
though the cholecystogram was normal. The tech- 
nique was safe and effective and should be considered 
before more complicated procedures such as arteri- 
ography and laparotomy.—Arch H. Hall, M.D. 


Eper FUON E. Accidents perforatifs en cours 
de lavement baryté: à propos d'une observa- 
tion. (Bowel perforation during barium 
enema; case report.) Acta gastro-enterol. belg., 
July-Aug., 1974, 37, 373-380. (Address: 
Avenue de Floréal, 36 B-1180 Bruxelles, 
Belgium.) 4 : 


Relatively rarely reported, bowel perforation dur- 
ing barium enema examination can have grave con- 
sequences. Such an event occurred in a §9.year old 
woman several years after a total hysterectomy. 
Upon referral to the author, the patient clearly had 
peritoneal Barium on roentgenography. She under- 
went abdominal incision, aspiration of peritoneal 
contents, and saline lavage. The perforation was of 
the proximal anterior rectum at the level of a vaginal 
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adhesion; it was then sutured. The patient did well, 
but barium could still be seen in the rectal wall on 
roentgen filming 2 weeks later, 

Perforation may be related to the mode of barium 
introduction, the hydrostatic pressure employed, or a 
pathological state of the colon. Fragility of the rectal 
wall can be induced by recent endoscopic maneuvers 
or biopsy. 

The problem arises not so much from the barium, 
but from the sepsis accompanying the perforation. 
About zo per cent mortality has been reported in the 
literature.; Prognosis is improved-by the rapidity of 
initiating intervention.—A/an E. Oestreich, M.D. 


Mínora, Lorenzo. Ileo biliar: patología, ra- 
diologia y clinica. (Biliary ileus: pathology, 
radiology and clinical features.) Prensa méd. 
argent.; July, 1974, 67, 608-614. Videos: 
Montevideo, Uruguay) 


A large gallstone that enters the intestine through 
a cholecysto-duodenal fistula can produce intestinal 
obstruction (“ileus”). The fistula can develop during 
an acute inflammatory process (although the actual 
passage of:the stone inté the intestine can occur at a 
later date), or be due to pressure erosion without a 
significant! inflammatory episode. 

When there is a cholecysto-duodenal fistula, the 
presence, or absence of persistent air in the biliary 
ducts would depend (assuming a competent sphincter 
of Oddi) : on the pressure differences between the in- 
testine and the biliary tree; and mainly on whether 
the cystic duct is patent or not. This roentgeno- 
graphic sign would be present when the cystic duct 
is patent j(‘“‘true internal biliary fistula”). In this 
situation reflux cholangitis can oc@ur, particularly in 
cases of cholecysto-colonic fistula, and this would 
aggravate 'the-clinical picture. If the gallstone pro- 
ducing the intestinal obstruction is radiopaque, it 
could be visualized in the plain abdominal films. 

A patient being operated for acute intestinal ob- 
struction due to a gallstone should not undergo 
biliary surgery at the same ‘time—7ulian B. 
Alvarez, M.D. 


Bisa, Ranjit, and Louis, Hersert J. Acute 
vascular compression of the duodenum fol- 
lowing: cast application, Surg. Gynec. 69 
Obst., April, 1975, 140, 563-566.,(From: The 
Phoenix Orthopaedic Residency ‘Programme, 
Phoenix, Ariz.) 


Compression obstruction of the- transverse or 
ascending ‘portion of; the duodenum by the superior 
mesenteric vessels after the application of a body 
cast has been given the namé “cast syndrome." 
While rare, this condition, if not diagnosed early and 
treated, can lead to death. Most patients are under 
20 years of age. The spine is more flexible, and it can 
change the take-off angle of the superior mesenteric 
vessels from the aorta, The condition is manifested 
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by intermittent or continuous nausia, vomiting, and 
abdominal distention leading to dehydration, pros- 
tration, metabolic alkalosis, shock, and oliguria. 
Symptoms can occur at any time after casting and 
up to 12 weeks thereafter, but most occur ‘within 2 
weeks. Marked weight loss can be a factor. A flat 
plate study of the abdomen will usually show dilata- 
tion of the stomach and duodenum. An upper gastro- 
intestinal series will confirm the diagnosis. In this 
review, 3 Case reports are given, all on teenagers. All 
recovered when the duodenal compression was re- 


lieved.— Arch H. Hall, M.D. 


LÉGER, LUCIEN, LEMAIGRE, G., and LÉNRIOT, 
J.-P. Kystes sur hétérotopies pancréatiques 
de la paroi duodénale. (Cysts in the duodenal 
wall associated with ectopic pancreatic tis- 
sue.) Presse méd., Oct., 1974, 3, 2309-2314. 
(Address: Pr. Lucien Léger, Clinique Chirugi- 
cale de l'Hópital Cochin, 27, rue du Fau- 
bourg Saint-Jacques, F 75674 Paris, Cedex 
14, France.) 


Several small cysts in the descending duodenum 
wall have been incidentally discovered in 25 per cent 
of duodenopancreatectomies performed by the au- 
thors for chronic pancreatitis. All 8 of these cases 
had a similar histologic appearance. Three of them 
showed definite ectopic pancreatic tissue in the im- 
mediate neighborhood, 1 cyst contained active 
trypsin, and another contained lipase, amylase, and 
elastase in its liquid. 

The descending duodenum was entered in 33 
operations performed for non-tumoral lesions with 
clinical chronic pagicreatitis. In 8 male patients, ages 
35-52, 1—2 cm. cysts were found near the papilla, 
centered in the submucosa of the duodenum. Seven 
of these 8 abdomens showed roentgenographic pan- 
creatic calcifications. There were no revealing roent- 
gen findings from the cysts in the 3 duodenums 
studied with barium. The cysts usually contained no 
epithelial border, but instead were surrounded by a 
granulomatous mostly mononuclear inflammatory 
tissue, with many histiocytes. 

The authors believe that the cyst formation arises 
secondary to chronic pancreatitis and its inflamma- 
tory effects.—Alan E. Oestreich, M.D. 


HzipENREIOH, Arturo, Astiz, Juan M., and 
Demarco, Roserto, Invaginacion intestinal 
en el adulto. (Intestinal intussusception in 
adults.) Prensa méd. argent., Aug., 1974, ÓT, 
759-766. (Address: Dr. Arturo Heidenreich, 
Departameneo de Cirugía, Hospital Sala- 
berry, Buenos Aires, Argentina.) 


Intestinal intussusceptions are an infrequent cause 
of intestinal obstruction in adults: most of them are 
of the "secondary" type and are due to tumors. This 
process" can occur anywhere along the gastrointesti- 
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nal-colonic tract. "Primary" ceco-colonic intussus- 
ceptions are relatively frequent in certain African 
tribes, and in Koreans. 

The clinical picture is usually that of a recurrent 
partial obstructive process. The roentgenological 
examination might show partial of complete obstruc- 
tive changes, and occasionally the precipitating lė- 
sion itself. Colonic intussusception in adults should 
not be treated by hydrostatic reduction during the 
barium enema study, as the precipitating lesion 
usually requires surgical excision. 

Seven cases are reported in this article. One was a 
“primary” jejunal intussusception occurring 8 days 
post-cholecystectomy. The others were of the ‘‘sec- 
ondary" type due to malignant tumors, lipoma, and 
intestinal wall hematoma.— Julian B. Alvarez, M.D. 


Custer, James R., and Suarer, Rex B. 
Changes in liver scan following splenectomy. 
F. Nuclear Med., March, 1975, 76, 194-195. 
(Address: Rex B. Shafer, M.D., Nuclear 
Medicine Service, Veterans Administration 
Hospital, 54th Street and 48th Avenue, S., 
Minneapolis, Minn. 55417.) 


Changes in liver size, shape, position and uptake 
of the *9"'Tc labeled sulfur colloid in the liver scans 
done on patients following splenectomy were noted 
by the authors. Elongation of the left lobe of the liver 
and migration of the left lobe of the liver into the 
left upper quadrant occurred. A widening of the di- 
vision between the right and left lobes of the liver 
and enlargement of the left lobe of the liver were also 
found to occur, 

Misinterpretation of the above changes can result 
in reporting false positive information such as a:re- 
sidual or accessory spleen, mass lesion in the porta 
hepatis or recurrent foci of disease. 

Four illustrative cases with scans were presented. 
—Charles W. Cooley, M.D. 


Sa.vipEa, Jurio C., Diaz, Groria E., Mar- 
TELLA, Marto O., and STOLOVITZKY, ĪSRAEL. 
Angiografía de la hidatidosis abdominal, 
valor de los signos, patología vascular aso- 
ciada. (Angiography in abdominal hydatidic 
disease, value of the signs, associated vascu- 
lar pathology.) Prensa méd. argent., Aug., 
1974, ÓI, 793—796. (From: Hospital Rawson, 
Buenos Aires, Argentina.) 


Celiac and superior mesenteric angiography were 
performed in 62 patients suspected of having ab- 
dominal hydatid cysts. Fifty-five cases were diag- 
nosed as such and subsequent surgery showed that 
4 of these patients had non-hydatic cysts. The ma- 
jority of the cysts were in the liver, 3 wese splenic, 5 
were renal, and 1 was peritoneal. One patient had 
cysts in the liver and kidney, and 1 had cysts in the 
spleen and liver. 


696 Abstracts of Radiologic Literature 


The angiographic findings (avascular mass dis- 
placing the adjacent vessels) were considered to be 
non-specific; a pericystic halo, occasionally seen, is 
not pathognomonic. Evidence of portal hypertension 
was found in 22 per cent of the cases. Intrinsic ar- 
terial abnormalities (irregularity, narrowing, occlu- 
sion) were found in 67 per cent of the cases. The 
authors suggest that these changes are indicative of 
immuno-allergic arteritis secondary to the parasitic 
infestation.—JTulian B. Alvarez, M.D. ' 


Kimmie, J. M., and Prerzzgr, H. Hinweise auf 
die akute und chronisch rezidivierende 
Pankreatitis bei der hypotonen Duodeno- 
graphie. (Clues to the acute and chronic re- 
current pancreatitis from hypotonic duodeno- 
graphy.) Med. Welt., Oct., 1974, 25, 1732- 
1735. (Address: Dr. J. Kimmig, Med. Klinik 
Bad Cannstatt, 7 Stuttgart 5o, Priessnitzweg 
24, Germany.) 


Hypotonic duodenography has proved valuable in 
the diagnosis of acute and chronic recurrent pan- 
creatitis, The procedure can be simply performed 
with ingested barium and antispasmodic medication. 
The gas content of the stomach may thereby be 
maneuvered into the duodenum for effecting a double 
contrast. This method, however, can only be partly 
successful as minute changes are rarely recognized. 
For optimal results, the original intubation technique 
with meticulous attention to details is described: 

A duodenal tube is introduced into the stomach 
after the pharynx has been anesthetized with a 
Xylocaine spray. As the tube approaches the pylorus 
an indwelling stilet is slightly withdrawn. The pyloric 
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passage is now facilitated by a right lateral recum- 
bent position and manual palpation of the patient. 
When the tip of the tube reaches the junction of the 
second and third portions of the duodenum, the stilet 
is completely removed and 20 ml. of a 2 per cent 
solution of Xylocaine i is instilled. 

After the patient has remained in the right lateral 
recumbent position for 30 minutes, 20mg. of Busco- 
pan, an effective antispasmodic, is injected intra- 
venously 'and secretions of the duodenum are as- 
pirated. A suspension of 125 ml. Micropaque i is now 
injected with the patient in the supine position 
and 2 roentgenograms are obtained, followed by 
aspiration of excess barium and a slow injection of 
adequate amounts of air with the patient turned to 
the left. 

With the resulting roentgenograms, the diagnosis 
of acute and chronic pancreatitis has been estab- 
lished in 100 consecutive cases. This group also in- 
cludes an ‘occasional undeflying tumor with an in- 
flammatory reaction of the surrounding tissues. Two 
examples covering the acute and chronic phase of 
pancreatitis are illustrated. 

In acute pancreatitis, periglandular edema causes 
minute indentations of the medial wall of the C-loop 
of the duodenum. Kerckring folds are thickened and 
form an inverted “3” sign. In chronic pancreatitis, 
smooth idee dons with double contours are con- 
stantly observed. The folds are distorted and appear 
crowded in; both directions so that the wall forms an 
irregularly crenate border. 

Hypotonic duodenography is not a routine pro- 
cedure and, requires specific indications. It is time- 
consuming, as meticulous attention to technical de- 
tails is required for optimal resu|ts.—Ernest Kraft, 
M.D. . 


i 
] 


Vor. 124, No. 4 


SUBJECT INDEX TO VOLUME 124 


(E) = editorial (ab) = abstract 


ABSCESS, postoperative intra-abdominal; ultrasonic 
diagnosis of (ab), 352 
ACETABULUM; occult central fractures of, 96 
ApenomatToip malformation, cystic; of lung: mor- 
phologic analysis, 436 f 
Arr gap and grid in roentgenography of chest; com- 
parison of, 404 
AMERICAN RapruM Sociery Annual Meeting (E), 
662 
Roentcen Ray SoorETY: categorical refresher 
course—innovation in refresher course 
planning (E), 485 
preliminary program: seventy-sixth annual 
meeting of (E), 329 
section on instruction, 487 
seventy-sixth annual fhecting of (E), 325 
AMYLOIDOSIS, renal; angiography in (ab), 172 
ANABOLIC steroid therapy; hepatoma associated 
with, 638 
ANAL canal, colon, and rectym in young patients; 
carcinoma of (ab), 171 
ANASTOMOSIS, occipital-basilar; congenital absence 
of bilateral vertebral arteries with, 281 
ANEURYSM, aortic, dissecting, by left atrial angiog- 
raphy; diagnosis of, 458 
Aneurysms: Part II; computerized transverse to- 
mography of vascular lesions of brain, 215 
Ancrocrapuic diagnosis of intra- and extraaxial 
tumors in cerebellopontine angle, 297 
evaluation of carcinoid tumors of small intes- 
tine: valu@of epinephrine (ab), 692 
“spillover” determination of blood flow; auto- 
mated technique for, 451 
Ancrocrapny, left atrial; diagnosis of dissecting 
aortic aneurysm by, 458 
in abdominal hydatidic disease, value of signs, 
. associated vascular pathology (ab), 695 
in renal amyloidosis (ab), 172 
of retroperitoneal tumors: review, 565 
of spinal cord (ab), 175 
of tumors involving posterior third ventricle, 241 
retrograde, of human thoracic duct, 472 
routine intraoperative: essential adjunct in 
vascular surgery (ab), 536 
with dynafnic radionuclide studies, correlation 
of; intracranial tumors (ab), 688 
ANGIOMYOLIPOMA, renal: report of 5 cases (ab), 172 
ANKYLOSING spondylitis; upper lobe fibrosis in, 466 
ANNUAL MzzTING, American Radium Society (E) 
662 e 
AMERICAN RoENTGEN Ray Soctety (E), 325 
AORTA, ascending; nonsyphilitic etiology of linear 
calcification of (ab), 535 
Aortic aneurysm, dissecting, by left atrial angiog- 
saphy; diagnosis of, 458 


AORTOGRAPHY, total, in diagnosis of Takayasu’s 
arteritis; value of (ab), 53$ 
ARACHNOID, paracollicular, pouches, 310 
ARTERIAL occlusion; mechanical devices for, 428 
pulmonary, hypertension in progressive sys- 
temic sclerosis, 461 
ARTERIES, bilateral vertebral, with occipital.basilar 
anastomosis; congenital absence of, 281 
thalamoperforating, anatomy of, with special 
emphasis on arteriography of third ventri- 
cle: Part I, 220 
thalamoperforating, in lesions of third ventricle: 
Part I1; pathologic anatomy of, 231 
ARTERIOGRAPHY, coronary, potential sources of error 
in: II. in interpretation of study, 386 
coronary, potential sources of error in: I. in 
performance of study, 378 
hyperselective, and embolization in human geni- 
tovesical pathology: techniques, results, 
indications (ab), 173 
of third ventricle: Part 1; anatomy of thalamo- 
perforating arteries with special emphasis 
on, 220 4 
ARTERIOVENOUS malformation, pulmonary: scinti- 
graphic demonstration and analysis (ab), 
690 
malformations: Part I; computerized transverse 
tomography of vascular lesions of brain, 208 
ARTERITIS, Takayasu's; value of total aortography 
in diagnosis of (ab), 535 
ARTHRITIS; multicentric reticulohistiocytosis (lipoid 
dermato-arthritis): erosive polyarthritis 
with distinctive clinical, roentgenographic 
and pathologic features, 610 
rheumatoid, roentgenographic-pathologic cor- 
relation and comparison with; patterns of 
migration of femoral head in osteoarthritis 
of hip, 62 
ARTHROGRAPHY in osteoarthritis of hip, 91 
ARTHROKATADYSIS; patterns of migration of femoral 
head in osteoarthritis of hip: roentgeno- 
graphic-pathologic correlation and com- 
parison with rheumatoid arthritis, 62 
ARTHROPATHY; joint changes in idiopathic hemo- 
chromatosis, 139 
ATRESIA, congenital biliary, bone changes in: radio- 
logic observation of 8 cases, 107 
ATRIAL angiography, left; diagnosis of dissecting 
aortic aneurysm by, 458 
Auprrory canal, internal, in posterior fossa myelog- 
raphy; filling defects and nonfilling of, 265 


BENIGN osteoblastoma: range of manifestafions (ab), 


345 j 
BiLrAnY atresia, congenital, bone changes in: radio- 


697 


698 


logic observation of 8 cases, 107 
ileus: pathology, radiology and clinical features 
(ab), 694 
BLoop FLow; automated technique for angiographic 
“spillover” determination of, 451 
radionuclidetcerebral, study in nuclear medicine; 
normal variant on; cervical venous reflux, 
276 
B-Mope sonography as screening procedure for 
asymptomatic carotid bruits, 292 
Bone and soft tissue abnormalities of upper extrem- 
ity in diabetes mellitus, 7 
changes in congenital biliary atresia: radiologic 
observation of 8 cases, 107 
images, radionuclide, in hypertrophic pulmo- 
nary osteoarthropathy, 571 
lesions, "cold": newly recognized phenomenon 
of bone imaging (ab), 350 
malignant hemangioendothelioma of (ab), 345 
metastases: are only scans necessary? screening 
` for (ab), 536 
pseudo-malignant lesions in Paget's disease of, 
57 
scanning—osteogenic sarcoma: correlation with 
surgical pathology, 83 
tumors; primary tumors of clavicle and scapula, 
113 
tumors; vertebral and costal osteochondromas 
causing spinal cord compression, 124 
Bones and beyond (E), 154 
Book Reviews 
Diagnosis and Treatment of Pituitary Timon, 
Edited by Peter O. Kohler, and Griff T. 
Ross, 159 
Lupus Erythematosus; a Review of the Current 
Status of Discoid and Systemic Lupus 
Erythematosus and Their Variants. Edited 
by Edmund L. Dubois, 159 
Atlas of the Arteries of the Human Brain. By 
Georges Salamon, 335 
Trauma Management. By Edwin F. Cave, John 
F. Burke, and Robert J. Boyd, 335 
Radiology of Bone Diseases. By George B. 
Greenfield, 519 
The Year Book of Diagnostic Radiology, 1975. 
Edited by Walter M. Whitehouse, 519 
Abdominal Angiography. By W. Wenz, 677 
Gamuts in Radiology: Comprehensive Lists of 
Roentgen Differential Diagnosis. By Mau- 
rice M. Reeder, and Benjamin Felson, 677 
Bowe perforation during barium enema; case re- 
port (ab), 694 
anatomy of thalamoperforating arteries 
with special emphasis on arteriography of 
third ventricle: Part I, 220 
angiegraphic diagnosis of intra- and extraaxial 
tumors in cerebellopontine angle, 297 
angiography of tumors involving posterior third 
ventricle, 241 


BRAIN; 


Subject Index to Volume 124 


AUGUST, 1975 


cerebral infarction diagnosis by computerized 
' tomography: analysis and evaluation of 
! findings, 643 
computerized axial tomography of cerebral ven- 
tricles and subarachnoid spaces, 186 
computerized transverse tomography of vascu- 
lar lesions of: Part IT: aneurysms, 215 
increased intracranial pressure; evaluation by 
; computerized tomography, 195 
investigation for extracting more information 
from computerized tomography scans, 177 . 
radiology of intracranial gas, 315 
scan incerebrovascular ‘‘Moyamoya” disease, 583 
unusual features of leptomeningeal cysts, 287 
vascular lesions of, computerized transverse 
ı tomography of: Part I: arteriovenous mal- 
i formations, 208 
Breast; carcinoma of; radionuclide breast scanning 
in (ab), 350 
diagnosis and therapy in cystic disease of: com- 
ı bined aspiration and pneumocystography 
^ (ab), 529 
fibrous tumor of (ab), 348 
scanning, radionuclide, in carcinoma of breast 
' (ab), 350 
Bnurrs asymptomatic carotid; B-mode sonography 
' as screening procedure for, 292 
B-scAN ultrasound evaluation of pancreas: advan- 
‘tages and accuracy compared to other 
' diagnostic techniques (ab), 537 


UN NM interstitial pulmonary; radionuclide 
! ' detection of (ab), 349 
linear, of ascending aorta; nonsyphilitic etiology 
of (ab), 535 i 
CALCIFICATIONS, soft tissue, in systemic, lupus 
erythematosus, 358 
Catcrum renal stone, milk of: three new cases (ab), 
. 172 
CANAL, auditory, internal, in posterior fossa myelog- 
raphy; filling defects and nonfilling of, 265 
Cancer. of prostate with high energy radiotherapy; 
, treatment of (ab), 346 
radically irradiated supraglottic laryngeal; local 
‘control and site of failure in (ab), 346 
Captrau femoral epiphysis; acute slipped (ab), 532 
CARCINOEMBRYONIC antigen (CEA) monitoring in 
.management of radiotherapeutic and che- 
| motherapeutic patients, 63@ 
CanctNOID tumors of small intestine: value of epi- 
inephrine; angiographic evaluation of (ab), 
1692 
CARCINOIDS; roentgen diagnosis of (ab), 348 
CancINOMA of colon, rectum, and anal canal in young 
[patients (ab), 171 
of prostate; lymphography in (ab), 533 
CanorID! bruits, asymptomatic; B-mode sonography 
'as screening procedure for, 292 
CAT scanning to human body; experimental studies 
‘to determine application of, 199. * 


Vor. 124, No. 4 


CarEGORICAL refresher course—innovation in re- 
fresher course planning (E), 485 
CEREBELLOPONTINE angle; angiographic diagnosis 
of intra- and extraaxial tumors in, 297 
CEREBRAL blood flow, radionuclide, study in nuclear 
medicine; normal variant on; cervical ve- 
nous reflux, 276 
infarction diagnosis by computerized tomog- 
raphy: analysis and evaluation of findings, 
643 
ventricles and subarachnoid spaces; computer- 
ized axial tomography of, 186 
CEREBROVASCULAR “Moyamoya” disease, brain scan 
' in, 583 l 
CzRvIGAL venous reflux: normal variant on radio- 
nuclide cerebral blood flow study in nuclear 
medicine, 276 
CHEMOTHERAPEUTIC and radiotherapeutic patients; 
carcinoembryonig antigen (CEA) monitor- 
ing in management of, 650 
CHEMOTHERAPY: long term results of 204 cases (1 
to 8 years follow-up); initial treatment of 
Hodgkin’s disease by (ab), 352 
CHEST; comparison of air gap ‘ind grid in roentgenog- 
raphy of, 404 
roentgenograms; rapid computerized lung vol- 
ume determination from, 477 
roentgenographic manifestations; infectious mo- 
nonucleosis—review of (ab), 171 
CHILDREN; acute cholecystitis in (ab), 531 
ureteropelvic obstruction in (ab), 174 
CHOLANGIOGRAPHY, operative and spasm (ab), 172 
cholecystokinin, and analysis of duodenal bile 
in investigation of pain in right upper 
quadrant bf abdomen without gallstones 
(ab), 693 
CnoLzcvsriTIS, acute, in children (ab), $31 
CHOLEDOCHAL cysts: roentgenographic techniques 
(ab), 530 
CuvLuniA, filarial; lymphography i in (ab), 176 
CLAVICLE and scapula; primary tumors of, 113 
Corrris cystica profunda: pseudo-tumors in rectum 
(ab), 531 ` 
Coton, rectum, and anal canal in young patients; 
carcinoma of (ab), 171 
right; diverticular disease of (ab), 171 
COMPUTERIZED axial tomography of cerebral ven- 
triclesand subarachnoid spaces, 186 
lung volume determination from chest roent- 
genograms; rapid, 477 
tomography, cerebral infarction diagnosis by: 
analysis and evaluation of findings, 643 
tomography; increased ' intracranial pressure: 
evaluation by, 195 
tomography scans; investigation for extracting 
more information from, 177 
transverse tomography of vascular lesions of 
brain: Part I: arteriovenous malformations, 
‘208 


Subject Index to Volume 124 


699 


transverse tomography, of vascular lesions of 
brain: Part IT: aneurysms, 215 
CONGENITAL absence of bilateral vertebral arteries 
with occipital-basilar anastomosis, 281 
heart disease and sternal anomalies, 423 
CONTRAST MEDIA; adverse reactiofis to, intravascu- 
larly administered: comprehensive study 
based on prospective survey, 145 
Coronary arteriography, potential sources of error 
in: II. in interpretation of study, 386 
arteriography, potential sources of error in: 
I. in performance of study, 378 
artery disease; regional myocardial blood flow 
measurements in evaluation of patients 
with (ab), 690 
heart disease; significance of myocardial scinti- 
graphy in diagnosis of (ab), 692 
CosrAL and vertebral osteochondromas causing 
spinal cord compression, 124 
CRANIOFACIAL dysostosis with fibrous metaphyseal 
defects, 271 
Cr*?PO, colloidal, injected into peripheral vein, 
portal vein, or arterial supply of gastroin- 
testinal tract in rat; organ distribution of: 
internal hepatic radiotherapy: I, $90 
Cyst, dissecting synovial, of popliteal space in gout, 
32 
Cystic adenomatoid malformation of lung: morpho- 
logic analysis, 436 
disease of breast: combined aspiration and pneu- 
mocystography; diagnosis and therapy in 
(ab), 529 
choledochal: 
(ab), 530 
in duodenal wall associated with ectopic pan- 
creatic tissue (ab), 695 
leptomeningeal; unusual features of, 287 
paracollicular arachnoid pouches, 310 


Cysrs, roentgenographic techniques 


DIABETES MELLITUS; bone and soft tissue abnormali- 
ties of upper extremity. in, 7 
neurogenic disorders of foot in, 17 
DirANTIN therapy, long-term; thickening of heel-pad 
associated with, 52 
DISEASE, coronary artery; regional myocardial blood 
"Bow measurements in evaluation of patients 
with (ab), 690 
coronary heart; significance of myocardial scin- 
tigraphy in diagnosis of (ab), 692 
cystic, of breast: combined aspiration and pneu- 
mocystography; diagnosis and therapy i in 
(ab), 529 
diverticular, of right colon (ab), 171 
heart, congenital and sternal anomalies, 423 
Hodgkin's, by chemotherapy: long term results 
of 204 cases (1 to 8 years follow-up); initial 
treatment of (ab), 352 
Hodgkin's; calcification in mediastinal lymph 
nodes after radiation therapy of (ab), 347 


700 


Hodgkin’s, primary thymic: clinicopathologic 
study of 27 cases (ab), 347 

Hodgkin’s, untreated: preliminary report of 
cooperative group; ®Ga-citrate imaging in 
(ab), 350 i pii 

lung, restrictive; superior marginal rib defects 
In, 449 

“Moyamoya,” 
583 . . . 

Paget’s, of bone; pseudo-malignant lesions in, 


cerebrovascular; brain scan in, 


DrvEnTICULAR disease of right colon (ab), 171 

Ducr, thoracic, human; retrograde angiography of, 
472 

DvopzNoGRAPHY, hypotonic; clues to acute and 
chronic recurrent pancreatitis from (ab), 
696 

Dvsosrosis, craniofacial, with fibrous metaphyseal 
defects, 271 


Ears, inner, of 24 patients with Waardenburg's syn- 
drome; tomographic findings of, 250 
EDITORIALS 
Bones and Beyond, 154 
Seventy-sixth Annual Meeting of the American 
Roentgen Ray Society, 325 
The National Council on Radiation Protection 
and Measurements (NCRP): Radiation 
Council Elects New Members, 333 
The Categorical’ Refresher Course—an Innova- 
tion in Refresher.Course Planning, 485 
American Radium Society Annual Meeting, 662 
Errvsion, left pleural; epicardial fat line in, 394 
ELECTRONIC stimulator, implanted radio-frequency, 1 
EwBorisM syndrome, fat (ab), 689 
ENTEROPATHY, protein losing and constrictive peri- 
carditis: imitator of intestinal lymphan- 
glectasia, 365 
Eprcarprat fat line in left pleural effusion, 394 
Eprpuyses, abnormal, in sickling disorders, 34 
femoral; acute slipped capital (ab), 532 
Eruiopot lymphangiography, standard, experi-. 
mental technique to complement; radio- 
nuclide perfusion lymphangiography, 600 
Ewino’s sarcoma: clinicopathological and statistical 
analysis of patients surviving five years or 
longer (ab), 348 2 
Exrremities, lower, in ballet dancers; stress injuries 
and developmental change of (ab), 532 


Far stripe, navicular: useful roentgen feature for 
evaluating wrist trauma, 25 

Femorat head in osteoarthritis of hip; patterns of 
migration of: roentgenographic-pathologic 
correlation and comparison with rheuma- 
toid arthritis, 62 

Frsrosis,*apper lobe, in ankylosing spondylitis, 466 

Foor, neurogenic disorders of, in diabetes mellitus, 
17 

Fossa myelography, posterior; filling defects and 


Subject Index to Volume 124 


AUGUST, 1975 
* 


nonfilling-of internal auditory canal in, 265 
FRacTUnE, fatigue: basic lesion in isthmic spondylo- 
listhesis (ab), 176 
vertical, of sacral ala: significance of non-con- 
tinuity of anterior superior sacral foraminal 
line, 102 
Fractures, occult central, of acetabulum, 96 
Fucosiposis type 2; roentgenographic findings in, 75 


8'Ga.citrate imaging in untreated Hodgkin's disease: 
preliminary report of cooperative group 
(ab), 350 

Gas, intracranial; ; radiology of, 315 

GASTROINTESTINAL tract in rat; organ distribution. 
of colloidal Cr*PO, injected into peripheral 
vein, portal vein, or arterial supply of; in- 
ternal hepatic radiotherapy: I, $90 

GENITovEsicaL pathology, human: techniques, re- 
sults, indications; hyperselective arteriog- 
raphy and embolization in (ab), 173 

GrANps, mediastinal parathyroid, abnormal; local- 
ization of (ab), 689 

Gout; dissecting synovial cyst of popliteal space in, 
32 

Grup and air gap, comparison of, in roentgenography 
of chest, 404 


Hann and wrist; roentgenographic anatomy of ten- 
don sheaths of: tenography, 44 
solitary phalangeal defect in: report of 2 rare 
cases, 29. 
Heap and neck injuries in fatal traffic accidents; 
postmortem radiology of (ab), 688 
Heart disease; sternal anomalies and congenital, 423 
Heet-pad associated with longgerm dilantin ther- 
apy; thickening of, 52 
HEMANGIOENDOTHELIOMA, malignant, of bone (ab), 
345 
Hematoma, pulmonary; crescent sign in (ab), 691 
Hemocuromatosis, idiopathic; joint changes in, 139 
HeNnocu-ScHOENLEIN purpura; radiologic manifes- 
tations of (ab), 534 
Hepatic radiotherapy, internal: I. organ distribu- 
tion of colloidal Cr*PO, injected into 
peripheral vein, portal vein, or arterial 
supply of gastrointestinal tract in rat, $90 
II. intra-arterial radiocolloid therapy for hepatic 
tumors, 596 
Hepatoma associated with anabolic steroid therapy, 
638 
Hip; arthrography in osteoarthritis of, 91 
occult central fractures of acetabulum, 96 
patterns of migration of femoral head in osteo- 
arthritis of: roentgenographic-pathologic 
correlation and comparison with rheuma- 
toid arthritis, 62 
Hopexin’s pisEAsE: long term results of 204 cases 
(1 to 8 years follow-up); initial treatment 
of, by chemotherapy (ab), 352 
calcification in mediastinal lymph nodes after 


Vou. 124, No. 4 
radiation therapy of (ab), 347 

‘primary thymic: clinicopathologic study of 27 
cases (ab), 347 

untreated: preliminary report of cooperative 
group; *"Ga-citrate imaging in (ab), 350 

Hypertension, pulmonary arterial, in progressive 
i systemic sclerosis, 461 

HysrEROGRAPHY, tandem, during intrauterine ra- 

dium application, 636 


Ip1oparuic hemochromatosis; joint changes in, 139 
Imacine, bone; “cold” bone lesions: newly recog- 
nized phenomenon of (ab), 350 
INFANTS, idiopathic lithiasis in: report of 40 cases 
(ab), 174° 
stress, : and developmental change of 
lower extremities in 1 ballet dancers (ab), 
à $32 
INTERSTITIAL therapy using non- absorbable (Ir? 
' nylon ribbon? and .absorbable (P3 
“Vicryl”? suturing techniques, 560 
INTESTINAL lymphangiectasia; constrictive peri- 
carditis ` and protein losing eriteropathy: 
; imitatorof, 365 e . 
intussusception in adults (ab), 695 — 
IwrEsTINE, small; angiographic evaluation of car- 
; cinoid tumors of: value of epinephrine (ab), 
. 692 
INTRACRANIAL: gas; radiology of, 315 
pressure, increased: evaluation by computerized 
tomography, 195 
tumors: correlation of angiography with dy- 
namic radionuclide studies (ab), 688 
INTRAUTERINE radium application; tandem hyster- 
! ography during, 636 
InTRAVASCULARLY administered contrast media, ad- 
verse reactions to: comprehensive study 
based on prospective survey, 145 
(Ir? nylon ribbon) non-absorbable and absorbable 
(195 “Vicryl””) suturing techniques; inter- 
stitial therapy using, 560 - 
IRRADIATED, radically, supraglottic laryngeal cancer; 
local control and site of failure in (ab), 346 
Isoropes, radioactive; results of treating malignant 
melanoma intralymphatically with (ab), 


INJURIES, 


‘ 


-351 
(Ius “Vicryl”); absorbable, and (Ir! nylon ribbon) 
* — hon-absorbable suturing techniques; inter- 
stitial, therapy using, 560 


Janeway LECTURE, 1974; supervoltage story, 541 
Join changes In idiopathic hemochromatosis, 139 


LEPTOMENINGEAL cysts; unusual features of, 287 
Lesion, basic, in isthmic spondylolisthesis; fatigue 
fracture (ab), 176 ` 
- Lesions, bone, “cold”: newly recognized phenom- 
enon of bone imaging (ab), 350 
of sphenoid sinus; normal variations and, 129 


of third ventricle: Part II; pathologic anatomy 


Subject Index to Volume 124 


701 


of thalamoperforating arteries in, 231 
pseudo-malignant, in Paget's disease of bone, 57 
vascular, of brain; computerized transverse 

tomography of: Part IT: aneurysms, 215 
vascular, of brain, computerized transverse 

tomography of: Part I:*arteriovenous mal- 

. formations, 208 
LiGAMENTUM teres hepatis; plain film recognition of 
(ab), 530 
(Lipo1p dermato-arthritis), multicentric reticulo- 
histiocytosis: erosive polyarthritis with dis- 
tinctive clinical, roentgenographic and 

pathologic features, 610 

LiroMaTosrs, pelvic: report of case (ab), 175 

Liruiasis, idiopathic, in infants: report of 40 cases 
(ab), 174 

Lose fibrosis, upper, in ankylosing spondylitis, 466 

Lung; cystic adenomatoid malformation of: morpho- 

logic analysis, 436 
disease, restrictive; superior marginal rib defects 

in, 449 
left, contacts of, with mediastinum: sources of 

diagnostic error, 412 
patch technique, further observations on: with 

analysis of first £o cases, 397 
volume determination from chest roentgeno- 

grams; rapid computerized, 477 
xerotomography of tracheobronchial tree, 353 

Lupus erythematosus, systemic; soft tissue calcifi- 

cations in, 358 

LvMPHaNGIECTAsIA, intestinal; constrictive peri- 
carditis and protein losing enteropathy: 

imitator of, 365 

LymMPHANGIOGRAM, standard ethiodol, experimental 
technique to complement; radionuclide 

perfusion lymphangiography, 600 

LMPHANGIOGRAPHY, radionuclide perfusion: ex- 
perimental technique to complement stan- 

dard ethiodol lymphangiogram, 600 

LvwPuogcRAPHY in carcinoma of prostate (ab), 533 
in filarial chyluria (ab), 176 
LvMPHoMa, malignant; causes of death in patients 
with (ab), 347 


MaLIGNANCIES, soft tissue; localization of Tc99» 
polyphosphate in, 577 
Maticnant hemangioendothelioma of bone (ab), 
345 
lymphoma; causes of death in patients with 
(ab), 347 
melanoma; augmented splenic uptake of 9™Tc. 
sulfur. colloid in patients with (ab), 351 
melanoma, treating, intralymphatically with 
radioactive isotopes; results of (ab), 351 
pseudo, lesions in Paget's disease of bone, 57 
pulmonary neoplasms of infancy (ab), 690 
tumor; circumscribed small cystic mastopathy 
with clinical aspect of (ab), 349 
Masses, renal; systematized approach to differential 
diagnosis of (ab), §31 


` 


702 


MasroPATHY, cystic, circumscribed small, with 
clinical aspect of malignant tumor (ab), 349 

MEDIASTINAL parathyroid glands, abnormal; local- 
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SPONDYLOLISTHESIS, isthmic; fatigue fracture: basic 
lesion in (ab), 176 
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TRACHEOBRONCHIAL conditions, certain rare; radio- 
logic study of, 170 
tree; xerotomography of, 353 
TRAUMA, wrigt; useful roentgen feature for evaluat- 
, ing; navicular fat stripe, 25 
Tumor, fibrous, of breast (ab), 348 . 
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improvements, you can be sure 
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Carcinoma of the Lung 
“A Few Oddities.” 


According to the literature, squamous cell cancers 
account for the majority of primary lung neoplasms. 
Not unexpected, therefore, are its strange roentgen 
manifestations. Now for a few examples. 


CASE I—This 45-year-old man was asymptomatic. 

A routine roentgen study, Fig. A, reveals empha- 
sematous blebs in both upper lobes. A mass (x) 
lines part of the bleb in the left upper lobe. Fig. B 
demonstrates the mass more closely 

Three months later, Fig. C, a fluid level obscures 
the mass. Fortunately, it is well demonstrated (ar- 
rows) in the lateral exposure, Fig. D. 


Radiographs and caption material from the American Col- 
ege of Radiology—An Atlas of Tumor Radiology—Year- 
ook Medical Publishers, Inc. Reprints of this and subse- 
huent reports available upon request. Please write 
astman Kodak Company, Dept. 740B, Radiography Mar- 





CASE II—This 60-year-old woman 
presented with fever, chills, and 
hemoptysis. Fig. A was obtained on 
hospital admission. The shaggy mass 
is obvious; i:s nature remained uncer- 
tain until previous roentgenograms 
were reviewed. 

In retrospect, Fig. B, a chest study 
exposed 16 months prior to Fig. A re- 
vealed a linear mass in the right 
upper lobe (arrow). This mass was 
even more obvious two months later, 
Fig. C (x). 


Diagnosing lung disorders like these calls for consist- 
ently excellent radiography. 

A clearly defined, high-quality image is vital to 
strengthening and supporting your decisions. And 
that’s the image that sturdy Kodak X-Omatic cassettes 
help deliver. 

As in the cassette pictured here, the curved panel de- 
sign rolls out air for intimate film-screen contact. The 
result? A high-quality image characterized by excellent 
definition and detail. 

Kodak offers a choice of x-ray films designed to 
meet your specific needs. For more infor- 
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M i j E5 mation contactyour Kodak Technical Sales 
\ ; Representative or your dealer in Kodak 
medical x-ray products. 
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HAVE BEEN, » 
WITHOUT 
A COLLEGE EDUCATION? 


Still making Daguerreotypes, probably. 

Instead, photography is a billion-dollar business 
today. Because inquiring minds, trained and honed on 
college campuses, started looking into chemicals and 
film and lens. 

Life-saving pharmaceuticals. Hunger-fighting new 
rice and new wheat. Petrochemicals. Radio. Television. 
The list of billion dollar industries that got their start 
in college-trained minds is startling. 

You don’t want the flow of college-bred new ideas, 
improvements, inventions to stop. Ever. Not if you're a 
good businessman. 


So perhaps you'd better take a good hard look at 
how much your company is giving to higher education. 
Because inflation has hit colleges and universities even 
harder than most. 

Freedom to experiment is the first casualty of tight 
budgets. 

For the sake of the future, “Give to the college of 
your choice. Now." Who knows what billion-dollar 
business of tomorrow is germinating on some college 
campus today. 
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Clearly 
the language of life. 


Life expresses itself in many ways—speaks many languages. From the 
beginning of time, man has listened to the language of life and tried to 
understand its meaning. 





Schonander Cutfilm Changers do not interpret the solemness of virgin 
nature. But they do help radiologists in almost every country in the world 
extract information about life as expressed in the bloodstream of the 
human body. They do this by providing full-size angiograms with detail 
achieved only in direct, full-size angiography. The unique, precision- 

è made film compression mechanism in Schonander Cutfilm Changers 
accomplishes this. 


We learned a great deal about filmchanging in thirty years—and we use 
our knowledge to build better filmchangers. Thus, in our way, we 
humbly try to help radiologists read the language of life, clearly. 


For information about Schonander AOT and Puck Cutfilm Changers, 
please contact us. . 
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A STUDY GUIDE IN NUCLEAR MEDICINE: A 
Modern Up-to-Date Presentation compiled and 
edited by FuadeAshkar, August Miale, Jr., and 
William Smoak, all of the Univ. of Miami, Miami, 
Florida. (22 Contributors) Presented in this 
volume are the lectures featured at the Fourth 
Annual Nuclear Medicine Seminar which was 
designed to be a comprehensive review of nuclear 
medicine. The symposium covered such topics as 
interaction of gamma rays with matter, control 
of radiation exposure to man, basic mathematics 
of nuclear medicine, electrolytes and body com- 
position, essentials of rectilinear scanning and 
other topics. '75, 488 pp., 312 iL, 44 tables, 
cloth-$22.75, paper-817.50 


LYMPHOPROLIFERATIVE DISEASES com- 
piled and edited by David W. Molander, Memo- 
rial Hospital for Cancer and Allied Diseases, New 
York. (23 Contributors) A compilation of the 
known facets of lymphosarcoma and related 
diseases is presented in this volume along with 
pathologic anatomy, immune mechanisms, clini- 
cal diagnosis and treatment employing irradiation 
and chemotherapy. The use of isotopes in man- 
aging this disease as well as in the diagnosis of 
occult foci of the disease is also covered. In the 
chapter dealing with the pathology of malignant 
lymphomas the new terminology, non-Hodgkin's 
malignant lymphoma, is used and new pathologic 
designations are included. 75, 592 pp. (6 3/4 x 9 
3/4), 256 il. (9 in full color), 45 tables, $39.50 


THE PHYSICS OF RADIOLOGY (3rd Ed., 3rd 
Ptg.) by Harold Elford Johns and John Robert 
Cunningham, both of the Univ. of Toronto, 
Toronto, Canada. The emphasis of this Third 
Edition has been shifted from 200 kv and 
caesium 137 radiation, towards higher energy 
radiations. Computers are finding an ever-increas- 
ing .application in calculations of dose distribu- 
tions in radiotherapy: therefore, numerous sec- 
„tions devoted to computer techniques have been 
added. A section has also been added dealing 
with the solid state dosimeter lithium fluoride. 
Also introduced are the concepts of kerma, 
particle fluence and energy fluence with illustra- 
tions and examples of these concepts. 74, 8/2 
pp. (6 3/4 x 9 3/4), 398 il., 92 tables, 824.75 


THE HAND ATLAS by Moulton K. Johnson and 
Myles J. Cohen, both of UCLA, Los Angeles, 
California. This atlas portrays the anatomy of the 
hand as the surgeon will encounter it in the 
operating room — layer by layer, beginning with 
the skin and ending with x-ray studies of the 
bones. Photographs of dissections of unem- 
balmed specimens provide more realistic illustra- 
tions, all of which are approximately life-size, 
except where otherwise indicated. With these few 
exceptions, the anatomical structures shown are 
as the authors found them. Topics include the 
distal volar forearm, the palm, thumb, fingers, 
the radial side of the hand, the dorsum of the 
hand, spaces of the hand and wrist mechanics. 
75, 108 pp. (8 1/2 x $1), 121 il. (8 in color), 
$22.00 


HEALTH PROTECTION OF RADIATION 
WORKERS by W. Daggett Norwood, Hanford 
Environmental Health Foundation, Richland, 
Washington. The present knowledge regarding 
the hazards to the safetyeand well-being of 
persons working with radiation is summarized. 
Discussed are established standards for health, 
safety and environmental protection along with 
their implementation, diagnosis and therapy for 
illness or injury. Even though it is addressed 
primarily to physicians and nurses, teachers, 
health physicists, occupational, hygienists, safety 
specialists, biologists and others who are concern- 
ed with protecting the health and safety of 
radiation workers, this book will also contribute 
to the education of the public regarding the 
hazards of radiation. 75, 468 pp.. 16 iL, 16 
tables, $27.50 


ARTHROGRAPHY OF THE SHOULDER: The 
Diagnosis and Management of the Lesions Visual- 
ized by Julius S. Neviaser, George Washington 
Univ. Medical School, Washington, D. C. Writing 
to encourage the use of arthrography, the author 
passes on lessons learned in performing over 
3,000 arthrographies and the knowledge of the 
anatomy of the shoulder gained at postmortem 
examinations and in the operating room. The 
author believes that arthrography of the shoulder 
offers more real clinical information than per- 
forming this procedure on any other joint. 75, 
288 pp., 265 il., $22.50 
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Double up, America. 





Two can ride cheaper than one. 


When people drive to work alone, they spend twice as much 
money on commuting as they should. 

That's too much. 

They can cut it in half. They can take a friend. 

Not only will that daily commute cost less (and be a lot more 
pleasant), but when people carpool, they cut pollution, congestion and 
gasoline usage. 

And companies benefit directly, because, obviously, fewer cars will 
make less demand on the parking spaces in the company lot. And some 
companies have attributed an increase in punctuality to the fact that more 
and more of their employees were carpooling. 

Help the people in your company carpool. Texas Instruments in 
Dallas did it. 3M Company in St. Paul did it. Prudential Insurance 
Company of America in Boston did it. 

. Do it. 

For your "Double up Kit," write to Double up, U.S. Department of 
Transportation, P.O. Box 1813, Washington, D.C. 20013. It outlines how : 
companies can help organize carpools. 

Let's double up. We'll all get where we're going. Faster and 
cheaper. 
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hospitals are warmin 
uptothis 

thermographic 


image. 


Quantitative diagnostic information 


is one reason. Another reason is 
proven performance. And the 
Spectrotherm thermographic 
System from General Electrie has 
established the state of the art 

in both areas. 


+ 
True, whether your interest lies 
in early detection of breast 
cancer, or if it lies in the need for 
a valid diagnostic tool for 
peripheral vascular disorders, 
incipient stroke, rheumatology or 
burn therapy. 


The system's high résolution 
thermographic image features 
525 lines; a total of 315,000 bits 
of information per image 
achieved in only 2 seconds. 
Greater anatomical and thermal 
detail results. 








Reading time for all this data: only 
about half that of thermograms 
with other instruments. One 
reason, in addition to image 
quality, is Spectrotherm 2000 
system's graphic temperature 
profile which presents a 
quantitative thermal comparison 
across any pre-selected line of 
the image. 


To achieve this performance, 
with seated or supine patients, 
the system integrates an infrared 
scanner, controlling electronics 
anda real time or stored image 
display in a single compact 
instrument. An instrument so 
sensitive it detects temperature 
variations as slight as 0.2? C. An 
instrument that combines speed 
with simplicity of operation. 


e 


Proven performance in 
thermography. Hospitals are 
getting it now. You can too. 


Write today for GE's 
comprehensive bibliography of 
recent articles on clinical 
procedures, plus Spectrotherm 
system case histories. 


General Electric 
Medical Systems, 
Milwaukee, Toronto, 
Liege, Madrid 


Spectrotherm 
2000 
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"Weve developed the 
Lo-dose Mammography 
System that reduces 
patient exposure over 85% 
and still delivers excellent 
diagnostic clarity“ 









^ Left to right: 
Bernard J. Ostrum, M.D., 
į Chairman of Department 
foe t of Diagnosis, Albert 
Á Einstein Medical Center, 
Philadelphia. 


R. E. Wayrynen, PhD., 


Los 4 X-ray Technical Manager, 
*  /[p DuPont Company. 
| Harold J. Isard, M.D., 
Sf, 


Chairman of Division 

of Radiology, Albert 
Einstein Medical Center, 
Philadelphia. 


€ 


In the late 1960's, Drs. Isard and Ostrum were looking 
for a better way to perform mammography —one with lower 
patient risk than conventional systems. They came to Du Pont 
for help. 

Working with them, R. E. Wayrynen, Du Pont's X-ray 
Technical Manager, and the Du Pont research team developed 
the first film-screen system designed specifically for examining 
the breast. 

Compared with conventional procedures, the Du Pont 
Lo-dose Mammography System allows you to reduce patient 
exposure over 85%. This means exposure times can be cut from 
about 6 seconds to less than 1 second, thereby reducing motion 
unsharpness which can blur detail. 

At the same time, the Lo-dose System delivers excellent 
image quality. Low-density contrast facilitates visualization of 
soft tissue structures having ill-defined edges. You also can 
detect microcalcifications as small as 0.1 mm. . 

Find out today why hundreds of hospitals are turnirtg to 
the convenient, reliable Lo-dose System. Contact your Du Pont 
Technical Representative or write Du Pont Company, Room 
24529, Wilmington, Delaware 19898 for a free brochure. 

It's all part of Du Pont's commitment: personal 
involvement and quality in everything we do and sell. 


MEDICAL XP^ 


REG U s PAT OFF 


SPECIAL SYSTE 
FOR 

ROUTINE 
EXAMINATIONS 


ea 


tube column, : : * stretcher cases ar 
or manual posi- : -— wheeled to table and the tub 
ptal of six pre-set A | : 3 : / öğ column moved into position. 
gles (3 angles at quick, efficient and comfor! 





ulcrum rod is quickly de- 
oupled for manual tube po- 
Bitioning e constant 40" S.I.D. 
or all examinations with rod 


LJ 
the tube column is moved 
parallel to the table and the 
tube lowered and pivoted 90° 

. ittakes only seconds! 


* with push- 
button ease, tube is elevated 
to maintain 40" S.1.D. 


T.M. N.V. Philips of Holland 











e the BT-4 
and a Philips Modular Gen- 
erator with built-in expansion 
capabilities and optional 
Anatomically Programmed 
Radiography is the combi- 
nation you'll appreciate for 
improving department effi- 
ciency, patient handling and 
your convenience 





To the thousands of employers who 
have signed the Statement of Sup- 
port for the Guard and Reserve, our 
sincere thanks. To those who haven't, 
please think it over. It's one of the 
best investments you can make. And 
a commitment to your own con- 
science. 

A strong Guard and Reserve is an 
absolute must for America. Perhaps 
more so now than at anytime in our 
history. Today, this vital volunteer 
force represents almost 30% of our 








total military personnel needs—at a 
cost of only 596 of our entire defense 
budget. 

You, as an employer, can help 
keep the Guard and Reserve trained 
and ready. This means all employers 
—the large, small, and those in be- 
tween. Everyone who knows and val- 
ues the freedom we live in. 

Your signature on the Statement 
of Support is a pledge to back your 
employees who serve in the Guard 
and Reserve. It's an assurance that 


A Public Service of This Magazine & The Advertising Council 


a couple of weeks on military duty 
won't limit their job opportunities. 
And for you, it means more produc- 
tive, more responsible employees. 
Because in the Guard and Reserve 
they'll sharpen acquired skills and 
learn new ongs, develop a real sense 
of leadership, add to their earnings 
and retirement benefits. 

To receive your Statement of Sup- 
port, or more information, write: 
EMPLOYER SUPPORT, Arlington, 
VA 22202. 
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EMPLOYER SUPPORT OF 
THE GUARD & RESERVE ` 


If these six people don't impress you, 





Un d i " 
| - | j 


These people aren't acto 
are real people doing real jobs for 
real companies. 

Take Joseph Minikovsky, for 
example (top left), an electronic 
maintenance eggiheer. He has 
learned to use one hand the way 
most people in his field have to use 
two. As quickly, as efficiently, as 
accurately. He's a crackerjack 
technician and the National Broad- 
casting Company knows it. Yes, he 
works for NBC. 

Robert Thompson (top center) 
is a mechanical engineer. At Syska 
& Hennessy in New York. 

Frank Gaal (top right), a ma- 
chine operator for Con Edison. 

James Withers (bottom left), 
an administrative assistant with 





naybe the compani 


rs. They 





SS 


clerk for Standard Security Life 
Insurance. 

And Thomas Clancy (bottom 
right) is one of the best computer 
programmers New York Univer- 
sity ever had. 

They’re all working. At jobs 
they enjoy. For companies who are 
very grateful to have them. 

You see, despite their obvious 
disabilities, these people are 
skilled, hard-working men and 
women. And traits like that are 
hard to come by these days. (Ms. 
Hudson’s supervisor told us she 
was one of only three people in 
their company who made it to work 


es who hired them will. 









" «M ` 
during a heavy snowstorm.) 

It takes a lot of determination 
and many months of rehabilita- 
tion to get where these people are. 

But it takes very little more 
than a letter to find people like 
them and hire them. 

The Director of Vocational Re- 
habilitation in your state has a file 
of skilled, trained, rehabilitated 
people in every field. Ready, will- 
ing and able to work. j 

Write to him, next time you 
have an openfng. His office is in 
your state capital. 

And join the impressive ranks 
of Con Edison. And NBC. And 
Syska & Hennessy. And Control 
Data. And Standard Security Life. 
And NYU. j 


A. Write the Director of Vocational Rehabilitation in your State Capital. 
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Picker's new T.E.A. (Total Exposure 
Automation) sensing system for the 
Rapido” is the first and only " 
automatic exposure control system 

. to combine these four critical 
tracking functions: 1) collimation, 
2) thickness, 3) kV, and 4) x-ray 
tube angulation. 


Most conventional exposure 
control systems thickness-track 
and kV-track, but T.E.A..is the only 
system that automatically tracks 
with collimation changes. That 
means T.E.A. — and only T.E.A. — 
gives you consistent film density 
with a wide-open 14 x 17” field 
as well as with a tightly , 
collimated field. 


Since T.E.A. is unaffected by 
scatter, or by changes in 
collimation, kV, or angulation, 
the technologist need only be 
concerned with corrett patient 
positioning. Exposure is precisely 


terminated to provide optimum 
radiographic densities every time 
according to your individual, 
pre-set density preference. 


Of course, our new T.E.A. is 
adaptable for use with various 
screen-film combinations in yout 
Rapido system. And being 
cassetteless, your Rapido is fast, 
efficient and easy on both the 
technologist and the patient. 
Rapido with T.E.A. — Total 
Exposure Automation — the only 
system of its kind, anywhere. 


Check your local Picker 
representative. Or contact Picker 
Corporation, 595 Miner Road, 
Cleveland, OH 44143. 


Rapido cassetteless radiographs: 
Courtesy Murray L. Janower, MD, 
Chief Radiologist; Charles A. 
Bianchi, RT, Administrative Assistant: 
Department of Radiology; St. 
Vincent's Hospital, Worcester, Mass. 


n w Total Exposure 
Automation 
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Wait reducing program 
for radiographic reports 


From days. From hours. To seconds. The 
Raport™ radiographic report System ends 
your wait problems. 


Comprehensive typed radiographic reports 
„can be ready for signature and submission 
to referring physicians in less time than you 


can read these words. Any diagnostic report. 


From routine to the most complex. Raport 
system's flexibility embraces them all. 


For 80 to 85 percent of the department's 
examinations, a series of marks on 
appropriate mark-sense forms provides 
all the diagnostig information needed. 


The system converts these marks into 
fully-strucjured sentences that incorporate 
patient and physician information, the 
report in text and a summary impression. 


For all other reports, the System provides 
the comprehensiveness needed by 
combining mark-sense data and dictated 
addenda, automatically placed in logical 
sequence in the text; and by permitting the 
use of dictated text only, for those 
infrequent examinations involving 

complex diagnoses. 


- 


Excursiones 


As a result, the Raport System allows 
increased work loads to be absorbed without 
increasing clerical personnel. The system's 
shorter turnaround time per report helps 
reduce patient load problems while it 
speeds vitally needed diagnostic 

information to the referring physician. 


And, for most departments, the cost per 
report is significantly lower than that of 
dictation-only methods. 


Your GE representative can help you 
match the Raport system to your reporting 
needs. Ask him. It'll do wonders for your wait. 


General Electric Medical Systems, 
Milwaukee, Toronto, Liege, Madrid 


Raport system 
trims turnaround 
time to seconds. 
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SIEMENS 


Siregraph/A 
The system to have 
when you need more than one. 








Siregraph A is a highly versatile X-ray system. It is equally ideal 
for radiology departments with space and budget limitations 
and for those with only an occasional need for planigraphic or 
angiographic studies. 


A remote controlled unit with an over-table tube, Siregraph A 
provides a fully automatic spotfilm device, an image intensifier 
television system and motor tilting to 90* Trendelenburg. 


Permitting procedures over the entire tilting range of the table, 
Siregraph A allows rapid changeover at the push of a button 
from conventional examinations to special applications. 


Special features include automatic table-top shifting, punchcard 
programming, kV reduction control and transferring of patient 
and tube to catheterization position. 


When utilization review underscores the need for cost, space 
and performance efficiency, Siregraph A offers a unique solution. 
For larger institutions, it can contribute to improved patient 

flow by relieving bottlenecking in either routine, planigraphic 
angiographic or scheduling. For smaller hospitals, it can 
replace under-utilized X-ray units designed exclusively for 
special studies. i 


Siregraph A. Routine R-F examinations to planigraphic and 
angiographic studies. The system to have when you need more 
than one. Write for detailed literature. 


Siemens Corporation 


Medical Systems Division  . . 
186 Wood Avenue South, Iselin, New Jersey 08830 (201) 494-1000 
In Canada: Siemens Canada Limited, 7300 Trans-Canada Highway, Pointe Claire,P.Q., Canada 


CHARLES C THOMAS « PUBLISHER 


ELEMENTS OF RADIATION PROTECTION by 
Ronald V. Scheele and Jack Wakley, both of the 
Univ. of Virginia School of Medicine, Charlottes- 
ville, Virginia. Information in this textbook 
includes atomic structure, ionizing radiation, 
interaction of radiation with matter, sources of 


radiation exposure, biological manifestation of | 


radiation exposure, permissible dose limits, prin- 
ciples of radiation protection and monitoring 
devices. Several chapters of the book deal with 
federal performance standards and Atomic En- 
ergy Commission regulations. The material con- 
tent and mode of presentation are clear and 
nonmathematical for those students who have 
little background in physics and mathematics. 
'75, 112 pp., 15 il., 10 tables, $7.95, paper 

XERORADIOGRAPHY OF THE BREAST (3rd 
Ptg.) by John N. Wolfe, Hutzel Hospital, Detroit, 
Michigan. Foreword by Wendell G. Scott. Writ- 
ten primarily for the radiologist but of interest to 
others working in the field of breast cancer, this 
text presents a significant and newer method for 
early detection of breast cancer in more detail 
and in greater contrast than can be obtained in 
x-ray film. Breast anatomy and normal breast are 





discussed, providing a thorough understanding | 


essential to achieve the proper technique and 
correct interpretation of the xeromammogram. 
An up-to-date discussion of benign conditions, 
miscellaneous conditions, and malignancies is 
included. '75, 194 pp. (8 1/2 x 11), 242 il. (92 in 
color), $23.50 


INDICATIONS AND ALTERNATIVES IN 
X-RAY DIAGNOSIS: A Guide to the Effective 
Employment of Roentgenologic Studies in the 
Solution of Diagnostic Problems (2nd Ed.) by 
Melvyn H. Schreiber, Univ. of Texas Medical 
Branch, Galveston, Texas. Emphasis is on provid- 
ing the reader with a thorough background in the 
uses to which the ordinary and special x-ray 
studies may be put, with alternatives emphasized 
when the indicated examinations cannot be 
performed or when more than one kind of 
examination is available for the solution of a 


specific problem. Indications and contraindica- | 


tions are carefully defined. '74, 192 pp., 98 il., 
$11.50, paper 

Prepaid orders sent postpaid, on approval 
301-327 EAST LAWRENCE 
SPRINGFIELD * ILLINOIS - 62717 
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Philips Poly Diagnost N will change 


Without moving the subject. 


It's a unique engineering achievement— 
the only one of its kind. Designed spe- 
cifically for cerebral angiography at 2:1 
magnification, Philips’ new Poly Diagnost 
N gives you views of the patient that 
have always been difficult (and some- 
times impossible) to achieve without 
. moving the patient. 


With the Poly Diagnost N, the patient 
remains stationary . . . and such views 

as the Basilar, Towne's, obliques and 
others are easily, quickly and simply 
achieved. That's because the Poly N's 
parallelogram structure rotates 360* 
about the longitudinal axis and 45* 
around the transverse axis. And because 
all motions are isocentric! All projections 


of the area of interest are therefore 
centered on the film. 


The Poly N's fixed focal-film distance 
insures reliability and reproducibility 
from every angle. All projections are 
performed at fixed 2:1 magnification. 


Now that you've taken a new look, let the 
following pages give you a closer look. 





* 
Te , 


your views of the subject. 





The extraordinary versatility 
of the Poly Diagnost N permits 
use in single or bi-plane 
operation with a 3-per-second 
Puck-U or Puck-L rapid film 
changer. 





Philips Poly Diagnost N: a major step forward in neuroangiography: 


he Poly Diagnost N not only does 
ore... but does it more efficiently 
or you and more comfortably for 
our patient. 


ake patient positioning, for exam- 
ple. Its accomplished rapidly and 
easily. For free, unencumbered 
Access to the patient’s head (or 

hen the system is notin use), the 
Poly N moves on its rotating base 
nto a park position to left or right. 
Or conventional laterals. The Poly 

rotates so effortlessly that these 

an be performed from either side 

bf the patient with equal facility. 


Dr two modes of operation. The 





Poly N offers both. In one, the film 
plane remains parallel to the lower 
arms and produces conventional 
films. In the other mode, the film 
plane remains perpendicular to the 
main X-ray beam and produces true 
plane views. 


Or manual stereo capability. With 
the Poly N, manual stereo is accom- 
plished in seconds. 


Philips Poly Diagnost N: it improves 
your views on neuroangiography. 


Write for additional information. 


PHILIPS MEDICAL SYSTEMS, INC. 


710 Bridgeport Avenue, Shelton, Conn. 06484 








` Can we just forget the 
one million veterans who 
will need a job this year? 


It's only natural to want to for- 
get war once it’s over. To want to pack 
away all those bitter memories. But 
what about the people who served 
their country? Can we pack them 
away like toy soldiers? Forget them 
till theyre needed again? And can 
we tell the disabled they’re no longer 
of any use to us? 

If you're someone with jobs to 
give, can you forget the jobs our vet- 
erans did for us? Can you let these 
good, capable people languish on the 
welfare rolls? What a waste of your 
tax dollars. And their lives. 

These are responsible men and 
women. With experience, skills and 
maturity. Even the disabled can do a 
job well. 

The way to get this country 
working is to get people working. So 
if you have a job to give, call the 
National Alliance of Businessmen. 


Help America work. 


i The National 


, Alliance 
of Businessmen. 
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SIEMENS 


Radiation _ 
therapy equipment 
from the leader 

in medical systems. 


Siemens brings over 70 years' experience and 
leadership in radiation therapy equipment to the 
United States. 


We built our first X-ray therapy unit 10 years 

after supplying Roentgen with his first X-ray tube, 
and were among the first to produce high-energy 
X-ray and electron beam equipment. 


Our history in this field has been marked by 
dedication to quality and innovation, earning us 
the position of the world's largest manufacturer of 
medical diagnostic and therapy equipment. 


To maintain this world-wide reputation, Siemens 
invests two million dollars each working day 

on research and development—an essential 
commitment where health is concerned. 


We are now producing, marketing and servicing a 
full line of medical linear accelerators, reflecting 
long established Siemens standards for quality 
and reliability. 


To learn more about Siemens and our line of therapy 
equipment—including Mevatron linear accelerators, 
cobalt teletherapy, superficial and orthovoltage 
units and therapy simulators—get in touch with 
your local Siemens office. 


Siemens Corporation 


Medical Systems Division 
186 Wood Aven, South, Iselin, New Jersey 08830 (201) 494-1000 
in Canada: Siemens Canada Limited, P.O. Box 7300, Pointe Claire 730-P.Q 
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JCPREP Liquid - 


(standardized extract of senna fruit) 


One step « One dose * One bottle 


O X-PREP Liquid is designed 
specifically for preradiographic 
bowel cleansing — without enemas, 
suppositories or overhydration. 








O A single 2V2 oz. oral dose is 
usually all that is required. No 
residual oil droplets (such as may 
occur with castor oil). 











Pleasant taste meets with high 
patient acceptance. Ease of 
administration is appreciated by 
the patient and nursing staff 


Gray Pharmaceutical Co., Affiliate 
The Purdue Frederick Company 


€ COPYRIGHT 1975, GRAY PHARMACEUTICAL CO./ NORWALK, CONN. 06856 A790! 160875 


When yvu invest inu 


Philips SL 75-10, 
thats not al youre buying, 


The Philips Integrated Therapy Programme 


ensures increased efficiency in the modern 
radiotherapy department by having a common 
design philosophy, similarity of operational proced- 
ures and simplified service. 

The programme embodies maximum 
reliability and patient safety. It incorporates a 
long-term plan providing the clinic and hospital 
with the essential equipment for today and the 
future. 

Equipment like the SL75/10 MeV linear 
accelerator: the ideal unit for the modern clinic. 


World-famous reliability. 


The SL75/10 MeV is one in a series of 
linear accelerators designed to meet the increased 
demands for precision and reliability. 

It is the result of 25 years experience in 
radiation therapy and is employed by busy clinics 
all over the world. 

The SL75/10 MeV offers both X-ray and 
electron beam therapy. Operational procedures 
are simple and the rapid, accurate setting-up allows 
a large number of patients to be treated per day. 

Many clinics have reported treating over 
100 patients daily. Thus running costs, when 
calcfffated on a cost-per-patient treatment basis, 
are low. 





For X-ray treatments, arc therapy and 
multiple field techniques can be used. The SL75/10 
provides high X-ray dose rates: up to 600 rad/min 
at 100 cm at 8 MeV with fully flattened field. 

The SL75/10 MeV embodies basic features 
that have earned it a well-deserved reputation for 
high performance and reliability. 

Dual channel dosimetry and fail-safe 
interlock systems combined with select-and-confirm 
routines increase patient safety and reduce 
operational errors. 

Variable speed control for gantry rotation, 
table height, field size and diaphragm rotation all 
contribute to fast patient setting-up. 

Verification and data print-out facilities are 
available as further aids for the busy clinic. 

In all, the SL75/10 MeV is the ideal equip- 
ment for the modern radio-therapy department 
both today and for the future. 


But thats notall youre buying. 


The Philips SL75/10 MeV Linear Accelerator 
is just part of the entire programme of specialised 
equipment which also includes cobalt units, 
localiser/simulator, treatment planning system 
ortho-voltage therapy units and betatrons. 

Philips are constantly developing new 
equipment and methods to aid the therapist. 


If you would like to know more about the Philips Integrated Therapy Programme, 
please write to: N. V. Philips, Medical Systems, Eindhoven, The Netherlands, 
or The MEL. Equipment Company Ltd, PAD. Manor Royal, Crawley Sussex England. 
or Philips Medical Systems Inc., 710 Bridgeport Avenue, P.O. Box 848, Shelton, Conn. 06484 U.S.A 
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"SIEMENS 


Rewurm on Investment 
An important reason for choosing 
Siemens X-ray equipment. 





Investment return is the concept of cost vs 
benefit. Going beyond the initial outlay 
and considering all expenditures over the 
useful life of a product. It is only then that 

"real cost" can be determined to know if 
you are getting the most for your money. 
At Siemens, we give considerable atten- 
tion to maximizing your investment. 


Quality 

Siemens has more experience in X-ray 
engineering than any company the world 
over. And we make more of our own 
electronic components than any major 
manufacturer. Siemens equipment is 
built to last. Endurance that assures 
long-term quality. 


Performance 

Reliability and consistency in performance 
contribute to recognizable savings. 
Siemens equipment guards against 
excessive downtime, lost revenue and 
bottlenecking in the operation of other 
departments. Moreover, the quality of 
Siemens X-ray equipment reduces the 
need for retakes, thereby assisting proper 
diagnosis and improving patient flow. 


Planning 


Siemens recognizes the importance of 
doing things properly from the beginning. 
As a result, Siemens offers extensive room 
planning capabilities to supplement 
architectural services. Siemens planners 
consider such factors as room layout and 
location, patient flow, equipment con- 
figuration, electrical requirements and 





shielding. Everything that contributes to 
the prevention of costly mistakes. 


Service 


Frequency of service depends on the 
quality of equipment and the competence 
of servicemen. Replacement modules are 
used to reduce service downtime and a 
built-in fault-finder in our latest X-ray 
system—the Optimatic*Generator —helps 
pinpoint trouble. Siemens servicemen 
receive intensive training, supplemented 
by yearly refresher courses. And in the 
field they are equipped with custom- 
designed test and repair equipment, as 
well as complete microfilm histories of 
every X-ray system installed. 


Leasing 

For many hospitals, leasing provides a 
sensible alternative to purchasing. The 
Siemens Leasing Plan makes it possible 
to obtain needed equipment, leaving 
capital for other requirements. Revenue 
generated from the use of the equipment 
can then be applied against the leasing 
fee; the equipment can thus pay for itself. 
To learn more about the kind of 

return on investment Siemens X-ray 
equipment offers, contact Siemens 
Medical Systems Division. 


Siemens Corporation 


Medical Systems Division 
186 Wood Avenue South, Iselin, New Jersey 08830 (201) 494-1000 
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liagnostic format 


you need 


Searle Micro © Dot Imager 





= 


Static, dynamic & whole body imaging ...15 formats, 3 film sizes 


The Searle Micro Dot Imager offers Pho/Gamma users a 
versatile display system for single-organ or whole body 
imaging using economical X-ray film. Three film sizes 
and 15 image formats let you choose the exact format 
best suited for any study. State-of-the-art optics and elec- 
tronics put as many as 80 images on one film with single- 
image fidelity. You can even mix static, dynamic and 
different size images on the same sheet of film. An exclu- 
sive, lightweight cassette design speeds and simplifies 
loading and unloading of film. 

The Micro Dot provides distinct, well-focused scintidots 
in all image sizes; it gives you superior imaging clarity, 
constant focus and freedom from astigmatism regardless 


of dot intensity and location. Absolute exposure control — 
with pushbutton settings for routine studies—assures 
correct, repeatable exposures from day to day and month 
to month in all image sizes. 

Designed for clinical utility and operational simplicity, 
the Micro Dot Imager is the most complete display sys- 
tem available for the Pho/Gamma Scintillation Camera. 
For more information—including complete specifica- 
tions—just write or phone your Searle representative. 
He'll be glad to show you how it can add unmatched 
versatility, convenience and economy to your laboratory's 
gamma imaging capabilities. 


Sauli Searle Radiographics Inc. 


1 Subsidiary of G. D. Searle & Co. 
s ` 2000 Nuclear Drive, Des Plaines, Illinois 60018 
Phone 312-298-6600 
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Get rare x-ray results 


with RAREX rare earth 


e 
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intensifying screens 
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MEDICAL PRODUCTS DIVISION 
USR UNITED STATES RADIUM CORPORATION 
1425 - 37th Street. Brooklyn New York 11218 


Please arrange for a demonstration of the new 
RAREX Intensifying Screens. 


Name 





My application is - 























Organization 
Title Phone 
Street _ 
City State Zip 
aws Compare 
Competitive Par speed screen (blue film) RAREX B Mid speed screen (blue film) 
mecocncoc)cocscocoUmG SOS CD GO SOS SS QNO D NS D Ge =] um coge cuc» asc ancncocs cssc um o wm m ^ 


Look what RAREX Rare Earth Intensifying Screens offer vou: 


9 Greatly reduced exposure time 


e Now use standard blue film 
(or orthochromatic when available) 


* Improved control of motion unsharpness 
e Increased X-ray tube life 
* Keep the processing system you know 


To arrange for a demonstration of the new RAREX Intensifying 
Screens, drop the above X-ray coupon in the mail today. 


USR 


Products that work together for you 


Sm em m um UR UB UB "UD UB D UU (m E UD Um Un Un Um Uo UO O:O "M. & 


pe 





NS 


P at 


WHATS  '- 


The Technetium 99m Generator using fission product molybdenum to produce 
technetium 99m. MINITEC is unlike any generator you've ever used— made 
small to make sense. 






MINITEC® (Technetium 99m) Generator 


Designed for easy handling 


* MINITEC has its own handle for easy lifting, easy carrying and reduced 
hand exposure 


* Weighs only 247 Ibs., less than 5" in diameter, under 8%" high 
iDesigned for easy elution 

e Sets up in seconds 

e Elutes in only 3 minutes after eluent vial has emptied 
Designed for safety 

* No exposed tubing when eluting 

* 1%" lead surrounds the MINITEC column 


* 172" of extra lead protection from MAXI-SHIELD™. Base, cap and interlocking 
half rings easily assembled on site . . . only the cap is removed for elution. 
(You get MAXI-SHIELD free with your first MINITEC Generator purchase.) 


Designed for convenience 


* MINITEC Generator is available in 50,100, 200, 300, 400 and 500 mCi 
potencies. Delivery on Monday AM (precalibrated through Thursday) and 
Wednesday (precalilsrated through Monday) provides maximum versatility 
to satisfy technetium requirements of your lab's work load. 


| Minitec 
(Technetium 99m) 


Generator 


Minitec* (Technetium 99m) Generator provides 
means of obtaining a sterile, non-pyrogenic suppl 
of technetium 99m (*"Tc) as sodium pertechnetat 
“TE, 

Indications: Sodium pertechnetate""Tc is indicate 
for brain imaging, thyroid imaging, salivary glan 
imaging, blood pool imaging, and placenta loca 
ization. 





Contraindications: At present, there are no know 
contraindications to the use of sodium pertechne 
tate "Tc. 


Warnings: Radiopharmaceuticals should be use 
only by physicians who are qualified by specifi 
training in the safe use and safe handling of radic 
nuclides, produced by nuclear reactor or cyclotror 
and whose experience and training have been ar 
proved by the appropriate federal or state agenc 
authorized to license the use of radionuclide: 

This radiopharmaceutical should not be admir 
istered to women who are pregnant or who ma 
become pregnant or during lactation unless the ir 
formation to be obtained outweighs the possibl 
potentialrisksfromthe radiation exposure involve 
Ideally, examinations using radiopharmaceutical: 
especially those elective in nature, of a woman « 
childbearing capability should be performed durin 
the first few (approximately 10) days following th 
onset of menses. 

Since radioactive pertechnetate is secreted i 
milk during lactation, formula-feedings should b 
substituted for breast-feedings. 


Important: Since material obtained from the get 
erator may be intended for intravenous admini: 
tration, aseptic technique must be strictly observe 
in all handling. Only the eluent provided should b 
used to elute the generator. Do not administer mi 
terial eluted from the generator if there is ar 
evidence of foreign matter. 


E on TERME | Precautions: As in the use of any other radioactiv 
"A AAA IV material, care should be taken to insure minimu 
S radiation exposure to the patient consistent wi! 
proper patient management and to insure minimu 
radiation exposure to occupational workers. 
At the time of administration, the solution shou 
be crystal clear. 


Adverse Reactions: At present, adverse reactior 
have notbeen reported following the use of sodiu 
pertechnetate *"Tc. T 

For complete prescribing information, const 
package insert. 


How Supplied: Minitec (Technetium 99m) Ge 
erator is available in potencies of 50, 100, 20 
300, 400, and 500 mCi. Supplied with the generat: 
: are vials of eluent containing 5 ml. of a steril 
See brief summary for non-pyrogenic solution of 0.9% sodium chlóride 
indications for water for injection. Also supplied is suitable equil 
technetium 99m. ment for eluting, collecting, and assaying th 
technetium 99m. 









For illustration 
purposes only. 
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Were doing more 
than just changing our name* 





a * (formerly Profexray) 








ystems 


Were introducing Pamper `: 


The most comprehensive pac 


kage of 


service plans in the industry. 





No matter what you" re "eee 

from a new pair of slacks to 

a new automobile, it's nice to 

know what you're getting 

before you plunk down 

the money. Indeed, most 

people expect it. 
Unfortunately, that's 

not always been the case 

in the field of x-ray equipment 

and the subsequent service- 

attention it receives. A radiol- 

ogist could only hope that 


his installation would 
keep delivering what was 
originally promised. 

Until now. 

Until Litton designed 
a new package of service 
plans that spell out exactly 
what you can expect. 

The plans range from one 
that takes total responsibility 
for your equipment including 
all parts and labor, through 
a regular HEW-standards 
Compliance Survey, to one 
that merely gives prompt 
remedial maintenance each 
time you call. With several 
options in between. All 
explicit. All guaranteed. 

We call it Pamper'". 
(Planned Apparatus 
Maintenance Programs to 
Enhance Reliability.) 

And in all its variables, it's 
designed to do just that — 
pamper your equipment. 

To make a broad 
service plan work it takes 
the financial and manpower 
resources of a major national 
company. Litton Medical 


Systems guarantees that 
commitment. 

Our representative 
has the full Pamper story. 
Call him now for some special 
pampering. Or, send for our 
newly published brochure, 
Pamper™ All the infor- 
mation you need to see how 
Pamper can work for you is 
presented in a concise, easy 
to understand format. 


[H Litton 


Medical Systems 


TO: Pamper 
c/o Litton Medical fiis 
775 Nicholas Blvd. 
Elk Grove Village, Illinois 60007 


NAME 


HOSPITAL/CLINIC/ AFFILIATION 


ADDRESS 


© 1975 Litton Medical Systems 


NEGATIVE 
ACHIEVER 





PAKO 14X-2 


X-ray film processor 


e dry to dry in two minutes 

e staggered rollers eliminate 
Streaks/patterns/artifacts 
no special wires; 120v current 
easy maintenance 

* $4800 — includes two 
replenisher tanks 

For additional information call 

your Pako distributor or us 

directly. 


pako 


PAKO CORPORATION 


6300 Olson Memorial Highway * Minneapolis Minnesota 55440 
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3 million films 
saya lof about 


Meglumine Diatrizoate 66% and 
sodium Diatrizoate 10% Injection 


SQUIBB 





een found equal to the challenge * 


«excretion urography »aortograph 
‚pediatric angiocardiography 
‚peripheral arteriography and 
‚selective coronary arteriography 
alone or combined with left 
ventriculography. 


Available in single-dose vials of 


RO ml. and 50 ml. and single-dose 

pDottles of 100 mi. and 200 mi. to 
eet the varying needs of these 
rocedures. 


When you want excellent film 
udlity and rapid visualization, 
oose the one with a long record 
f dependable performance— 
enografin-76, the number one 





RENOGRAFIN-76 


(Meglumine Diatrizoate 6696 
and Sodium Diatrizoate 
1096 Injection) 


Renografin-76 is supplied as a sterile, aqueous 
solution providing 66% meglumine diatrizoate and 
10% sodium diatrizoate with 0.32% sodium citrate 
as a buffer and 0.04% disodium edetate as a 
sequestering agent. The solution contains 
approximately 37% (370 mg./ml.) bound iodine 
and approximately 4.48 mg. (0.19 mEq.) sodium 
per ml. 


CONTRAINDICATIONS: In patients with a hyper- 
sensitivity to salts of diatrizoic acid. Urography 
contraindicated in patients with anuria. 


WARNINGS: A definite risk exists with the use of 
contrast agents in excretion urography in 
patients with multiple myeloma. There has been 
anuria with progressive uremia, renal failure 
and death. This risk of the procedure in these 
patients is not a contraindication; however, 
partial dehydration in preparation for study is 
not recommended since it may predispose for 
precipitation of myeloma protein in renal 
tubules. No therapy, including dialysis, has 
been successful in reversing this effect. 
Myeloma should be considered in persons over 
40 before undertaking urographic procedures. 

In cases of known or suspected pheochro- 
mocytoma, if the physician feels that the possible 
benefits outweigh the considered risks, radiopaque 
materials should be administered with extreme 
caution; however, an absolute minimum of 
material should be injected, the blood pressure 
should be assessed throughout the procedure, 
and measures for treating a hypertensive crisis 
should be available. 

Contrast media may promote sickling in 
homozygous individuals when injected I.V. or 
intra-arterially. Although a history of sensitivity to 
iodine per se or to other contrast media is not an 
absolute contraindication, administration of 
diatrizoate requires extreme caution in such cases. 
Renografin-76 should be used in pregnant patients 
only when the physician deems its use essential to 
the welfare of the patient since safe use during 
pregnancy has not been established. Perform 
thyroid function tests prior to administration of 
Renografin-76 since iodine-containing contrast 
agents may alter the test results. 

Weigh the inherent risks against necessity for 
performing angiocardiography in cyanotic infants 
and patients with chronic pulmonary emphysema. 
In pediatric angiocardiography, a dose of 10 to 
20 ml. may be particularly hazardous in infants 
weighing less than 7 kg.; this risk is probably 
significantly increased if these infants have 
preexisting right heart "strain," right heart failure, 
and effectively decreased or obliterated i 
pulmonary vascular beds. Perform urography with 
extreme caution in persons with severe 
concomitant hepatic and renal disease. Perform 
selective coronary arteriography only in selected 
patients amd those in whom expected benefits 
outweigh the procedural risk. 


PRECAUTIONS: Diagnostic procedures involving 
use of contrast agents should be performed under 
the direction of personnel with prerequisite training 
and a thorough knowledge of the particular 
procedure. Appropriate facilities should be 
available for coping with situations which may 
arise as a result of the procedure and for 
emergency treatment of severe reactions to the 
contrast agent itself, competent personnel and 
emergency facilities should be available for at 
least 30 to 60 minutes after I.V. administration since 
delayed reactions have been known to occur. 
These severe life-threatening reactions suggest 


SQUIBB HOSPITAL omsion 


E.R. Squibb & Sons, Inc. 


© 1975 E. R. Squibb & Sons, Inc. 





hypersensitivity to the contrast agent. A personal 
or family history of asthma or allergy or a history of 
a previous reaction to a contrast agent warrants 
special attention and may predict more accurately 
than pretesting the likelihood of a reaction 
although not the type nor severity of the reaction in 
the individual. The value of any pretest is 
questionable. The pretest most performed is the 
slow LV. injection of 0.5 to 1.0 ml. of the preparation 
Prior to injection of the full dose; however, the 
absence of a reaction to the test dose does not 
preclude the possibility of reaction to the full 
diagnostic dose. Should the test dose produce an 
untoward response, the necessity for continuing the 
examination should be re-evaluated. If deemed 
essential, examination should proceed with all 
possible caution. In rare instances, reaction to the 
test dose may be extremely severe; therefore, 
close observation and facilities for emergency 
treatment are indicated. 

Renal toxicity has been reported in a few 
patients with liver dysfunction who were given oral 
cholecystographic agents followed by urographic 
agents; therefore, if known or suspected hepatic 
or biliary disorder exists, administration of 
Renografin-76 should be postponed following the 
ingestion of cholecystographic agents. Consider 
the functional ability of the kidneys before injecting 
Renografin-76. Use cautiously in severely 
debilitated patients and in those with marked 
hypertension. Bear in mind the possibility of 
thrombosis when using percutaneous techniques. 

In excretion urography, adequate visualization 
may be difficult or impossible in uremic patients or 
others with severely impaired renal function (see 
Contraindications). In aortography repeated intra- 
aortic injections may be hazardous; this also 
applies to pediatric angiocardiography particularly 
in infants weighing less than 7 kg. (see Wamings). 
In peripheral arteriography, hypotension or mod- 


-erate decreases in blood pressure seem to occur 


frequently with intra-arterial (brachial) injections; 
this is transient and usually requires no treatment. 
Monitor blood pressure during the immediate 10 
minutes after injection. It is recommended that 
selective coronary arteriography not be performed 
for about 4 weeks after diagnosis of myocardial 
infarction; mandatory prerequisites to this 
procedure are experienced personnel, ECG 
monitoring apparatus, and adequate facilities for 
immediate resuscitation and cardioversion. 


ADVERSE REACTIONS: Nausea, vomiting, flushing, 
or a generalized feeling of warmth are the 
reactions seen most frequently with intravascular 
injection. Symptoms which may occur are chills, 
fever, sweating, headache, dizziness, pallor, 
weakness, severe retching and choking, wheezing, 
arise or fall in blood pressure, facial or conjunctival 
petechiae, urticaria, pruritus, rash, and other 
eruptions, edema, cramps, tremors, itching, 
sneezing, lacrimation, etc. Antihistaminic agents 


Reason 


H625-006 


may be of benefit; rarely, such reactions may be 
severe enough to require discontinuation of 
dosage. There have been a few reports of a 
buming or stinging sensation or numbness, of 
venospasm or venous pain, and of partial collapse 
of the injected vein. Neutropenia or thrombo- 
phlebitis may occur. Severe reactions which may 
require emergency measures (see Precautions) 
are a possibility and include cardiovascular 
reaction characterized by peripheral vasodila- 
tation with hypotension and reflex tachycardia, 
dyspnea, agitation, confusion, and cyanosis 
progressing to unconsciousness. An alleggic-like 
reaction ranging from rhinitis or angioneurotic 
edema to laryngeal or bronchial spasm or 
anaphylactoid shock may occur. Temporary renal 
shutdown or other nephropathy may occur. 

Adverse reactions as a consequence of 
excretion urography include cardiac arest, 
ventricular fibrillation, anaphylaxis with severe 
asthmatic reaction, and flushing due to general- 
ized vasodilatation. Risks of aortography procedures 
include injury to aorta and neighboring organs, 
pleural puncture, renal damage (including 
infarction and acute tubular necrosis with oliguria 
and anuria), accidental selective filling of right 
renal artery during translumbar procedure in 
presence of preexistent renal disease, retro- 
peritoneal hemorrhage from translumbar 
approach, spinal cord injury and pathology 
associated with syndrome of transverse myelitis, 
generalized petechiae, and death following 
hypotension, amhythmia, and anaphylactoid 
reactions. In pediatric angiocardiography, arhyth- 
mia and death have occurred. During peripheral 
arteriography, hemorhage from puncture site, 
thrombosis of the vessel, and brachial plexus palsy 
(following axillary artery injection) have occured. 
During selective coronary arteriography and selective 
coronary arteriography with left ventriculography, 
transient ECG changes (most patients); transient 
amhythmias (infrequent); ventricular fibrillation 
(from manipulation of catheter or administration of 
medium); hypotension; chest pain; myocardial 
infarction; transient elevation of creatinine 
phosphokinase (occured in about 30% of patients 
tested); fatalities have been reported; hemomhage, 
thrombosis, pseudoaneurysms at puncture site, 
dislodgment of arteriosclerotic plaques, dissection 
of coronary vessels, and transient sinus arrest 
have occured due to the procedure. 

For full prescribing information, consult 
package insert. 


HOW SUPPLIED: Available in 20 ml. and 50 ml. 
single-dose vials and in 100 ml. and 200 ml. 
single-dose bottles. 
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BASIC FEATURES: 


3 exposures per second 
Biplane—simultaneous or 
alternate exposures 3 MODELS: 
U-35 film size 14” x 14” for ab- 


20 films capacity dominal, peripheral, thoracic 


and cerebral angiography, incl. 
Punch card control magnification technique. 


Stands for various applications am. ties elis te” x 4^ has 


“see-through” capability for ex- 
posure monitoring on TV. ` 





U-24 film size 24 x 30 cm (abt. - 
912" x 1134") fine detail, film- 
saving changer, especially 
For further information, suited for cerebral angiography. 


contact your local 


oe tov rfi ICM LENGTH AND WIDTH TO ESTABLISH PROPER REPLEN 
NG CAPACITY OF 400 FILMS/HR. (90-SECOND FILM-MIXED SIZES) 9. PRO 
)-SECOND ROLL FILM) 10. AUTOMATIC WATER-SAVING CONTROL—SAVE 
: CLOSED-PORE, SILICONE RUBBER, SOFT DEVELOPER ROLLERS 12. RE 
:MBLY 13. SIX RECIRCULATING BLADE-TYPE FANS 14. SMOOTH, STRAIGF 


, MODULAR COMPONENTS WITH QUICK DISCONNECTS 16. POSITh 
LIVERY REPLENISHER PUMPS 17. 
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™ TROLS ENVIRONA 
ALL-FRONT-PANEL CONTE 
EE THROUGH-THE-WALL CONFIG 
TRANSPORT SYSTEM 40. WATER 


| VECTION CURRENTS 41. LOW TEN 
VARIABLE SPEED ADAPTABILITY 43. STAINLESS STEEL RACKS 


S PANELS 368. 
DR LIGHTS 38. THR 
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In a world of 
look alikes, 
the GE 400 
film processor 
stands alone. 


Only the full size GE 400 fully 
automatic film processor is a 
second-effort performer. Dual 
systems (2 developer heaters, 2 
thermostats, 2 dryer heaters and 
fans) offer back-up performance 
which maintains film processing 
capability and minimizes downtime 
due to component failures. 


Proven performance factor: 
99.14% 

A GE 400 processor,on duty 

24 hours a day for a full year in 

the emergency room of a large 
metropolitan hospital, logged over 
8,760 operational hours with only 
14 hours total downtime. That's 
99.14% around-the-clock 
performance. 


Top and sides lift away for 
instant-access cleaning and 
maintenance. Crossovers and 
new silicone rollers wipe clean 


without scrubbing. Electrical 
components are isolated from the 
corrosive environment. Dryer 

rack and components are 
removable in minutes, if necessary 


The GE processor senses both 
film length and width, to help 
ensure consistent film quality, 
and a savings in chemistry. Two 
other significant economies: 
water savings as much as 75 
gallons per hour in the stand-by 
mode; a price tag of as much as 
$3000 under some competitors! 


Let your GE representative prove 
that in a world of look alikes, the 
GE 400 film processor stands 
alone. Get in touch. We listen, we 
work with you, and we respond. 
Look for the commitment behind 
the equipment. 


General Electric Medieal Systems, 
Milwaukee, Toronto, Liege, Madrid 
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GENERAL QD ELECTRIC 


The common sense 
approach to x-ray 





About a year ago a new U. S. x-ray manu- 
facturer started rolling tables and tube- 
stands and generators off the line. The 
company is Amrad. The equipment is dif- 
ferent from any other, but its acceptance 
has been remarkable. 


Because Amrad offers several new designs 
with an unusual singleness of purpose. 
State-of-the-art integrated circuitry, deliv- 
ering 600 MA, 125 KV. Superb mechanical 
integrity. Plug-in simplicity (the generator 
and transformer fit inside the table, drama- 
tically reducing installation costs). Excep- 
tional operator convenience (the re- 
mote-control console is about the size 
of a call-director telephone, so it sits 
on a desktop, hangs on a wall, goes 
anywhere you want it to). 


All designed to do one job, 

3 / 
and one job only: Routine, 
bread-and-butter radiog- 













equipment. 


raphy. It does that one job exceptionally 
well. And because that's precisely what it 
was designed to do, the equipment costs 
less than any equivalent you can buy. 


Which is not to say it lacks versatility. For 
example: The unit illustrated includes an 
extra tube-head movement, a cassette tun- 
nel, an ingenious bit of switchable logic- 
circuitry in the generator, an elevating tray 
and fixed chair at the end of the table. That 
particular factory-option package adds 
about $3,000 to the Amrad base price. And 
it adds a 25 to 50 KV, state-of-the-art mam- 
mography facility to your department 
—at the flip of a switch. 


If you buy radiographic equipment, you 
should know more about Amrad. Write 
for the name of your nearest dealer, 
or call collect. Talk with Bud Vatz, Jim 
Craig or Bud Bezark. 


About some common sense x-ray 
equipment. 


AMERICAN RADIOLOGIC SYSTEMS, Inc. 
2055 North Janice Avenue 


Melrose Park, Illinois 60160 
Telephone (312) 865-2600 
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Machlett's new line of Dynascope Add Machlett reliability and you have 


cesium iodide image intensifiers extends maximum performance — from a company that 
the usefulness of the imaging system by has been a leader in x-ray product develop- 
enhancing the diagnostic quality. Advances ment for over 75 years. = 
in cesium iodide technology have brought When ordering your imaging equipment 
these results: specify Machlett Dynascope cesium iodide 


Typical brightness gains up to tubes — the new standard in image in- 
` 12,000X. Resolution up to 150 tensifiers. Call your x-ray equipment 
line-pairs per inch with flat center- 39 dealer for full details. Or write 
to-edge field. Twice the contrast Machlett Laboratories, a subsidiary 
of older tubes. Magnified mode of Raytheon Company, 1063 Hope 
capability for extended detail. Street, Stamford, Connecticut 06907. 










If your film is 
the color of your money 
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MEDICAL PRODUCTS DIVISION 
USR UNITED STATES RADIUM CORPORATION 


1425 - 37th Street, Brooklyn. New York 11218 









Please arrange for a demonstration of the new 
RAREX Intensifying Screens. 


Name 
Organization 


Phone 





State Zip 





My application is 


AJ575 
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You'll be buying more than just film 


Green may be great. Green film might accomplish the much sought 
after high speed capability which reduces patient exposure. 


Right now you can use regular blue film with RAREX Rare Earth 
Intensifying Screens and still get those superior results 
including longer X-ray tube life and reduced MAS. 


There are 4 RAREX Intensifying Screens available to suit specific E 
uses such as blue film, green film, high and low KVP applications. To 
find which type best suits your needs, arrange for a personal 
demonstration by mailing the above coupon. 


USR 


Products that work together for you 





—A Special <i] 
rocedures vs bre 
Eocoucsn Triax - 
morespeed Rare Earth 
and more Systems 


IMormMmaton S give you both 


The Trimax Rare Earth Imaging System is the 
fastest screen-film combination available. The syster 
comprises two new rare earth phosphor intensifying 
screens and two specially matched medical X-ray 
films. The result: a two to four times increase in spee 
with no loss in information...ideal for special 
procedures 





Trimax permits maximum use of smaller focal spots 
Magnification angiography can be done with 
increased resolution and a higher level of informatior 
Reduction in MaS holds tube loading to a minimum 


Trimax minimizes problems with motion blur. 
Retakes due to movement are minimized. Radiatior 
exposure to both patient and staff is greatly reducec 


Trimax fits your rapid film changer. Both screens 
and film have been designed for optimal performanc 
in rapid film changing equipment. Trimax films with 
unique surface and antistatic properties are available 
for all popular film changers. 


Trimax calls for no major expenditures. |n fact, 

it might save money by increasing the efficiency of 
your existing equipment. We would be happy to 
schedule an evaluation of the Trimax System at your 
convenience. Just put the coupon in the mail; 

you'll hear from us shortly. 


Mr. Robert Appleby 
3M Center, St. Paul, Minnesota 55101 


| am interested in discussing the 3M Trimax Rare Earth Imaging 
System. Please have a 3M technical representative call on me 


Name Position 

. 
Facility 
Address City 
State Zip Telephone 
PHOTOGRAPHIC PRODUCTS pIVISION 
3M Center, St. Paul, Minnesota 55101 | 
3M Ganada Ltd z COMPA 
PO Box 5757. London, Nba 4T1 Ontario 





3M Europe S.A 


f yeu're leking fer æ relia 
exposure per second film 
anger that takes 14”x14" film, 
hat loads easily and quickly 
in 30 sheet magazines at both 
enais, thats designed to agicer 
an image intensifier, that has 


- Universal stand for AP anel 
lateral positioning, and that 
ean get so close fo the patien 
in undertable use that undesir- 
eale magnification is mini- 
Mus dies tnat can Seminere 





Introducing the first major advance in 6 per 
second, cut sheet film changers in 20 years 

..the MEMCO FILM CHANGER! From the 
people who know your special procedure 
needs... the mai manufacturers of Memco 
Special Procedure Tables. Buy it through 
your MEMCO dealer. 


LIE 


A SUBSIDIARY OF XONICS INC 
2080 Stonington Ave - Hoffman Estates. ILL. 60172 - (312) 884-9300 


you just found it. 





CAT. No. 712 


14" x 56" VIEWING AREA, 
READ 5— 11" x 14"$ 


FILM QN REELS 
THE FAST, EASY WAY 


* NYLON FILM GUIDES 


* TILTING MOUNT 
ON MOBILE BASE 
AVAILABLE 


A new illuminator specially designed to read 14” wide 
films in long lengths from reels. Units feature fluorescent 
lighting with five 11 x 14” areas and individual control 
of light in each area. Film is pre-wound on a reel. 


The reel is inserted into the holder and the film threaded 
through nylon guides onto takeup reel. Turn the handle 
to move the film across the viewer from reel to reel. 


liluminator can be wall mounted or ordered with its 
own mobile base. 


Cat. No. 711: Illuminator with (2) two reels 46%" W, 19” 
H 6%" 


Cat, No, 712: Ittuminator & mobile base. Base 36" H, 16” 
D. (illustrated) 


Cat. No. 718: Extra reel, 
REQUEST COMPLETE CATALOG. 


S. & S. X-RAY PRODUCTS INC. 


The Complete Line of 
X-Ray Accessories 


87.93 JAY STREET 
BROOKLYN, N.Y. 11201 
Telephone: 212-852-6900 


ONE OF THE MANY S & S ACCESSORIES 
SOLD BY YOUR LOCAL X-RAY DEALER 














The Department of Radiology of 
the University of Minnesota will 
present its Thirty-Eighth annual 
Continuing Medical Education 
Course, ‘‘Radiology of the Uri- 
nary Tract" September 8-12, 
1975. 


< 


For further information contact: 


Continuing Medical Education 
1350 Mayo Box 293 

412 Union Street, S.E. 
Minneapolis, Minnesota 
55455 





Everything you wanted 
to s about DIRECT 


P OSITIVES"... were afraid to ask). 


Direct positives are black and white 
transparencies. This Kodak 35mm film 
offers exact fidelity of detail and tonal 
gradations in photographing illuminated 
x-ray images (all or a portion thereof). 


The low cost of a 36 exposure roll ($4.95) 
includes mounting and professional 
developing (returned to you in only 3 
days after receipt in our lab). 

Even your secretary can take perfect 
pictures. Radiologists and Orthopedic 
Surgeons have found them invaluablé 
for projection at teaching seminars and 
compact record-keeping. 














Please send me rolis. i enctose $ nnm i 
Name i 
Address — I 
City State Zip i 

g Piease send me free sample slide i 
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IMPLANTED RADIO-FREQUENCY ELECTRONIC 
STIMULATORS* 


By LEONID CALENOFF, M.D., and GERALD D. KRUGLIK, M.D. 
CHICAGO, ILLINOIS 


Ret technologic advances in bio- 
physics have made possible the clinical 
development of radio-frequency electronic 
stimulators for a wide variety of clinical 
uses.¥ 

Contrary to the implantation of a cardiac 
pacemaker, wherein the electrodes and bat- 
tery are entirely implanted within the pa- 
tient, the new electronic stimulators are 
only partially implanted. The external 
parts are a radio-frequency transmitter and 
a transmitting antenna. The transmitter 
power source can be easily replaced, obviat- 
ing the operative procedure required to 
replace the battery of a cardiac pacemaker. 

Implanted electronic stimulators have 
passed the stage of experimentation and 
one may now encounter such devices on 
chest roentgenograms. Radiologists are 
requested to. assess implantation of such 
devices. Familiarity is therefore required. 
"Three implanted radio-frequency elec- 
tronic stimulators apparent on chest roent- 
genograms will be illustrated and their 
function and application briefly discussed: 
(1) The Dorsal Column Stimulator; (2) 


The Carotid Sinus Nerve Stimulator; and 
(3) The Phrenic Nerve Stimulator. 


COMPONENTS 


Radio-frequency electronic stimulators 
consist of 4 components: (1) a radio- 
frequency transmitter; (2) a transmitting 
antenna; (3) a radio-frequency receiver; 
and (4) a stimulating lead (Fig. 1, 4-C). 
The battery operated transmitter and an- 
tenna are worn externally while the re- 
ceiver and lead are implanted in the pa- 
tient’s chest. The transmitter supplies 
stimulating power to the receiver by in- 
ductive coupling through the skin. The 
antenna is placed on the patient's skin . 
directly over the implanted receiver. The | 
receiver shapes the radio-frequency signats 
into an appropriate wave form and applies 
this pulse via the electrode attached to the 
organ. 

There are different manufacturers of im- 
planted radio-frequency electronic stimu- 
lators, but they are all built and operate by 
the same principle. 


* From the Department of Radiology, Northwestern Memorial Hospital and the McGaw Medical Center of Northwestern Uni- 


versity, Chicago, Illinois. 
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Fic. 1. Components of a radio-frequency elec- 
tronic stimulator. (A) Radio-frequency trans- 
mitter. The transmitter contains a pulse 
generating circuitry, radio-frequency trans- 
mitting circuitry and a g volt battery. It is 
usually carried by the patient on a belt or in 
his pocket. (B) Antenna. The transmitting 
antenna is an outside component. The disk 
of the antenna (arrows) is placed on the pa- 
tient’s skin directly over the implanted re- 
ceiver. (C) Implanted component of the stimu- 
lator. The receiver (black arrows) is a wafer- 
like device containing receiving circuitry 
and pulse shaped frequency. The compo- 


DORSAL COLUMN STIMULATOR 

The most popular radio-frequency elec- 
tronic stimulator is the dorsal column 
stimulator used in patients with intractable 
pain in whom multiple attempts have 
failed to provide relief. 

The case of a 24 year old woman is il- 
lustrated in Figure 2. The basis for the use 
of implanted electronic stimulators to 
alleviate pain is based on the "gate theory" 
of Melzack and Wall.!° According to this 
theory, all pain information travels through 
the spinal cord via small nonmyelinated 
(gamma-delta) fibers. The sensation of 
touch, on the other hand, travels through 
the spinal cord via large A-betta fibers, 
the stimulation of which is never painful. 
Both types of fibers project to the sub- 
stantia gelatinosa and the transmission 
cells in the dorsal horn. The substantia 
gelatinosa acts as a gate control system 
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nents of the receiver are embedded in epoxy resin covered with medical grade silicone rubber. It is im- 
planted subcutaneously usually below the clavicle or on the anterior chest wall. The lead (open arrows) is 
pre-attached to the receiver and to the electrode head (large black arrow). The electrode head is constructed 
of polyester reinforced silicone rubber and is usually sutured or clipped to the nerve to be stimulated. 

The above illustrated components, a prototype of all other radio-frequency electronic stimulators, is 
the MYELOSTAT ry Dorsal Column Stimulator. (Reproduced with permission by Medronic Inc.) 


that modulates the synaptic transmission 
of nerve impulses from peripheral fibers to 
central cells. Although mild pain can be 
controlled by stimulating peripheral nerves, 
intractable pain, which arises from large 
injured areas, is not thus controlled. Shealy 
et al.” showed that if the dorsal column of 
the spinal cord is stimulated, the pain 
threshold can be significantly increased. 
In 1970 they reported the first 6 successful 
dorsal column stimulator implants. The 
patients had pain from carcinoma, trauma, 
multiple sclerosis and meningeal scarring 
of the lumbar area. 

In response to stimulation of the dorsal 
column, there is a buzzing and tingling 
sensation which radiates throughout most 
of the body below the level of the insertion 
of the electrode. Clinical results indicate 
that relief from pain occurs in areas where 
buzzing is felt during stimulation." 


. 


Vor. 124, No. 1 


The technique of insertion of the dorsal 
column stimulator is a modified bilateral 
laminectomy at the level of T2-T3; an 
intradural pouch is created to receive the 
stimulator electrodes? The subarachnoid 
space is never entered and the electrode is 
supported in such a manner that spinal 
cord compression is avoided. The receiver 
is placed subcutaneously below the clavicle 
and through a tunnel created under the 
skin. The electrode is passed into the cer- 
vical area to be placed in the prepared 
intradural pouch. 

The implantation of the dorsal column 
stimulator is not without complications. 
Fox? studied 600 cases done by 10 neuro- 
surgeons across the country. Between 20 
and 65 per cent of the patients were happy 
with the results, based upon the neuro- 
surgeons queried and their criteria for 
"success." The most significant complica- 
tions relate to spinal cord injury, cerebro- 
spinal fluid fistulas and direct physical 
damage to lead wires or electrodes during 
implantation. The antenna is the most 
common site of electronic malfunction; 
however, the antenna is easily replaced. 


CAROTID SINUS NERVE STIMULATOR 


During periods of physical or emotional 
stress, the myocardial oxygen requirement 
may exceed the ability of diseased coronary 
arteries to provide sufficient oxygen, result- 
ing in angina pectoris. 

Electrical stimulation of the neural re- 
ceptors of the carotid sinus wall reduces the 
systemic vascular resistance, causing a re- 
duction in the systemic arterial blood pres- 
sure, decrease in myocardial oxygen con- 
sumption and relief of angina.*: 

Electronic stimulators of the carotid 
sinus nerves were first inserted in humans 
by Bilgutay and Lillehei in 1965.1 The 
stimulator as well as the single pole gen- 
erator were implanted. A magnetic on-off 
switch was placed on the skin above the 
subcutaneously implanted generator. Ra- 
dio-frequency electronic stimulators have 
been in use since 1967. 

The case of a 52 year old plumbing con- 
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Fic. 2. Dorsal Column Stimulator. A dorsal column 
stimulator was implanted is a 24 year old woman 
who suffered intractable lower back pain resulting 
from a Judo accident. The chest roentgenogram 
was obtained postoperatively to document the 
position of the stimulator. The electrode head 
(black arrows) is shaped like an “E” pointing 
vertically. It has been sutured in a dural pocket at 
the level of T2-T3. Note the laminectomy defect. 
The receiver (white arrowheads) is implanted 
subcutaneously on the anterior chest wall. Note 
the slack in the electrode lead, needed to prevent 
avulsion, when the patient is bending down or 
making other excessive motions. 


tractor Is illustrated in Figure 3, 4-C. 

According to Epstein ef al. implanta- 
tion of a carotid sinus nerve stimulator is 
carried out after the following criteria are 
fulfilled: an incapacitating angina is pres- 
ent and not satisfactorily controlled by an 
optimal medical program; coronary angi- 
ography reveals the presence of coronary 
artery narrowing; an exercise capacity can 
be increased after nitroglycerin; and finally, 
intact baroreceptor reflexes are present and 
documented by a response to the Valsalva 
maneuver. 

The surgical procedure itself requires an 
incision below the clavicle with creation 
of a pocket large enough to hold the re- 
ceiver. Two more incisions are made on 
both sides of the thyroid cartilage, the 
carotid sheath is incised and the carotid 
sinus nerve identified. The 2 incisions are 
connected with subcutaneous tunnels. After 
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Fic. 3. Carotid Sinus Nerve Stimulator. Implanted in a 
52 year old plumbing contractor who suffered from 
severe angina pectoris. He had undergone 2 coronary 
bypass surgeries without relief from the angina. 

(4 and B) Anteroposterior and lateral views of the 
neck show the electrode head sutured in place around 
the carotid sinus nerve (black arrows). The electrode 
leads are double on each side with 4 leads reaching the 
receiver. Note the slack in the lead permitting the 
neck to turn without displacement of the electrode. 
(C) The receiver of the stimulator is implanted sub- 
cutaneously on the left anterior chest wall (small 
white arrowheads). During filming of the neck (4), 
the patient had placed the antenna over the receiver. 
This is the coil-spring structure on the left anterior 
chest wall (large white arrowheads). 





the stimulator is inserted, the carotid sinus 
nerves on each side are placed in the 
electrode unit. 

The carotid sinus nerve electronic stimu- 
lator functions very much like the dorsal 
column stimulator. The patient places the 
antenna on the skin directly above the 


receiver; radio-signals are sent via a trans- 
mitter carried in his pocket or attached to 
his belt. 

The results are, in general, favorable.5*5 
Severe angina can be terminated by activa- 
tion of the stimulator, which progressively 
encourages the patient toward more activ- 
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ity. However, when extremely stressful 
situations exist, such as rapid walking or 
very cold weather, the stimulation may not 
be sufficient to relieve the angina. 

Insertion of a carotid sinus nerve elec- 
tronic stimulator is not without hazards. 
Two out of 17 patients in Epstein's group,’ 
died intraoperatively. One patient suffered 
a myocardial infarct after surgery, a second 
.suffered a complete bilateral hypoglossal 
nerve paralysis with recovery, while a third 
had a transient cervical root palsy. 


PHRENIC NERVE STIMULATOR 


Interest in stimulating the phrenic nerve 
to produce diaphragmatic motion had de- 
creased since the decline of poliomyelitis. 
In recent years, however, there has been a 
renewed interest to electronically assist 
respiration in two conditions: primary 
hypoventilation and quadriplegia. 

Since approximately 100 times the en- 
ergy required for cardiac stimulation is 
required even for unilateral phrenic nerve 
stimulation, it was clear that no totally 
implantable source could function for an 
acceptable period of time. Radio-frequency 
stimulation is therefore an attractive means 
for long-term stimulation. 

The radio-frequency phrenic nerve elec- 
tronic stimulator operates the same way as 
the dorsal column and carotid sinus nerve 
stimulators. The electrodes and the re- 
ceiver are implanted, the antenna and 
transmitter are external. 

Figure 4 illustrates the case of a 17 year 
old male patient involved in a diving acci- 
dent. 

Patients with primary hypoventilation 
have a respiratory center lesion. They need 
respiratory assistance, especially at night 
because of the insensitivity of the respira- 
tory center to carbon dioxide.’ The respira- 
tory center in quadriplegic patients has a 
normal sensitivity to carbon dioxide but 
there is no continuous movement of the 
diaphragm. Because there is fatigue of the 
diaphragm noted after 12-18 hours of 
stimulation and because after 24 hours of 
stimulation the diaphragm contracts only 
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Fic. 4. Phrenic Nerve Stimulator. Implanted bi- 
laterally in a 17 year old male patient who had 
suffered a compression fracture of C4 with result- 
ing quadriplegia. A bedside roentgenogram of the 
chest taken immediately after insertion of the 
stimulators shows the electrode heads held next to 
the phrenic nerve by vascular clips (black arrows). 
The leads implanted under the skin (white arrow- 
heads) terminate on the anterior chest wall, as 
seen on the left side (large black arrow). A receiver 
was implanted and connected to the leads a few 
days subsequent to the chest roentgenogram. Note 
the endotracheal tube and the respirator supply 
line. 





about one-half of its original depth, both 
phrenic nerves should be stimulated alter- 
nately.' All that needs to be done is to 
move the antenna from one receiver and 
place it over the second receiver on the 
other side of the chest. In quadriplegic 
patients, instead of the usual g volt batterv, 
the transmitter can be plugged into a wall 
socket. Usually the inspiratory volume 
control is set so that the patient breathes 17 
times per minute. 


ROENTGEN MANIFESTATIONS 


It is good practice to obtain a roentgeno- 
gram after implantation of a stimulator. 
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This will produce a record of the position 


of the stimulator and become a base line 


for further evaluation. 

All 3 radio-frequency electronic stimu- 
lators are seen on a chest roentgenogram. 
The phrenic nerve and dorsal column stim- 
ulators show the entire implanted segment, 
the carotid sinus nerve stimulator shows 


only the connecting electrodes and the re-. 


ceiver. The electrodes placed at the carotid 
sinus must be evaluated by neck roentgeno- 
grams. 

Certain stimulator malfunctions can be 
detected roentgenographically. A broken 
or detached lead at the receiver or electrode 
head can be identified. An electrode avul- 
sion from the site of insertion can be sus- 
pected if the lead is too short. The avulsion 
can be minimal and detected only by noting 
a simple rotation of the electrode head. 
The “E” shaped electrode head of the 
dorsal column stimulator (Fig. 2) always 
points vertically. 

The antenna, although placed externally, 
can be on the patient's skin during filming. 
This will be seen as an opaque coil (Fig. 
34) which will obscure the receiver and its 
connection to the electrode. If malfunction 
is suspected, a broken or disconnected wire 
should be sought with the antenna re- 
moved. 


SUMMARY 


Three types of implanted electronic 
stimulators are discussed and illustrated to 
familiarize radiologists with indications, 
mode of implantations, functions and 
roentgenographic appearances. 

Currently used are the: Dorsal Column 
Stimulator; Carotid Sinus Nerve Stimu- 
lator; and Phrenic Nerve Stimulator. 

They are triggered by nonimplanted 
-radio-frequency transmitters and g9 volt 
batteries, which can easily be changed as 
needed. 


Leonid Calenoff, M.D. 
Department of Radiology 
Northwestern Memorial Hospital 
303 East Superior Street 
Chicago, Illinois 60611 
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BONE AND SOFT TISSUE ABNORMALITIES OF 
THE UPPER EXTREMITY IN 
DIABETES MELLITUS* 


By WILLIAM L. CAMPBELL, M.D., and FRIEDA FELDMAN, M.D. 
NEW YORK, NEW YORK 


IT is now widely recognized that diabetes 

. 4 mellitus may be complicated by skeletal 
lesions, so-called diabetic osteopathy. 
Roentgenographic abnormalities have in- 
cluded varying combinations of osteo- 
porosis, juxta-articular cortical defects, 
bone resorption, sclerosis, fragmentation, 
and periosteal new bone formation. To 
date, diabetic osteopathy has been de- 
scribed predominantly in the metatarsals, 
phalanges and tarsals of the lower ex- 
tremities,* In addition, Charcot-type 
changes may occur in joints of the prox- 
imal foot, ankle and knee; the spine is a 
rarer site of involvement.5.? 

There have, however, been few well 
documented cases of roentgen abnormali- 
ties of the upper extremities in diabetes. 
Berenyi e£ al! published a case report of a 
diabetic with peripheral neuropathy who 
had a Charcot-type arthropathy of the 
wrist. They subsequently reported 6 di- 
abetics with a purely atrophic resorptive 
arthropathy without hypertrophic bone 
changes. These patients all had peripheral 
neuropathy; the upper extremities were 
more frequently involved than the lower.” 
Another diabetic patient with multiple 
neuropathic joints, including a wrist, was 
recorded by M. J. Feldman ef al." A leading 
textbook of skeletal radiology illustrates 
diabetics with resorption of terminal pha- 
langeal tufts, arterial calcification and os- 
teoporosis in the hand, and hypertrophic 
arthropathy with periarticular soft tissue 
debris in a shoulder. However, the latter 
patient also had syringomyelia, a condition 
which is known to be associated with simi- 
lar shoulder changes.? Other scattered 
cases have received brief mention in the 


. changes, 


literature. Often these patients have had 
underlying diseases in addition to their 
diabetes that could account for the de- 
scribed roentgen changes. 

The purpose of this article is to present 


“examples of upper extremity skeletal and 


soft tissue abnormalities in diabetics and to 
describe their roentgenographic features. 
A roentgenographic survey of the hands, 
shoulders, and feet of 100 diabetics and 100 
nondiabetics was also undertaken. The | 
aim of this survey was to determine if 
minor and asymptomatic bone and soft 
tissue abnormalities were more common in 
the upper extremities of diabetics than in 
the nondiabetic population. 


MATERIAL AND METHOD 


Nine diabetics with roentgenographic 
abnormalities of the upper extremities 
were selected to form the basis of this re- 
port. In addition, a roentgen survey of the 
hands, shoulders, and feet of 100 diabetic 
subjects was instituted. These were se- 
lected from patients attending a clinic for 
the treatment of diabetes at Columbia- 
Presbyterian Medical Center. The sever- 
ity of their disease varied, but patients 
having long-standing disease with periph- 
eral neuropathy were favored for inclusion 
in the study on the premise that they 
would be most likely to exhibit upper ex- 
tremity abnormalities. Control subjects 
consisted of roo nondiabetics referred for 
skeletal survey for a variety of indications. 
Roentgenograms of hands, shoulders, and 
feet were taken of both groups. All roent- 
genograms were analyzed, and abnormali- 
ties, including  deossification, cystic 
cortical erosions, productive 


* From the Department of Radiology, College of Physicians and Surgeons, Columbia University, Columbia-Presbyterian Medical 


Center, New York, New York. 
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Fic. 1. Anteroposterior views of (4) right and (B) left shoulders. Sixty-seven year old male with known 


diabetes for 8 years. There are evidence of bilateral joint space narrowing, productive changes, and marked 
humeral head deformity. The abruptly flattened appearance of the right humeral head, as if “amputated 
by an axe,” is a characteristic hallmark of the Charcot-type joint. Note the relative scarcity of osseous 
fragments due to resorption; only a few remain (arrows). Note the cystic changes in the left humeral head, 
as well as apposing glenohumeral subchondral sclerosis. 


changes, and soft tissue and vascular cal- 
cification, were tabulated. 


ROENTGEN FEATURES 


Marked shoulder osteoarthropathy was 
characterized by glenohumeral joint space 
narrowing, humeral head deformity with 
evidence of bone resorption, varying de- 
grees of subchondral sclerosis, cystic 
changes, and subluxation (Fig. 1; 2; and 
3). Bone fragments may be seen in the 
periarticular soft tissues, but were not ex- 
tensive in our experience (Fig. 1). Trauma 
to the shoulder may further accentuate the 
existing abnormality (Fig. 24). Resorption 
of fragments may occasionally occur. 

In less advanced cases, actual bone re- 
sorption may not be seen. In these pa- 
tients, cystic and sclerotic changes oc- 
curred in the humeral head, glenoid and 
acromion. Roughened cortical contours, 
subluxation and mild varus deformity 


with flattening of the humeral head medi- 
ally were also noted (Fig. 3; and 4). One 
patient exhibited bilateral shoulder chon- 
drocalcinosis (Fig. 5), while another pa- 
tient, an acromegalic, had a "crescent 
sign" indicative of a subchondral fracture 
of the humeral head (Fig. 4). 

In addition, classical roentgenographic 
changes indicative of a neurotrophic joint 
may be seen in the elbow (Fig. 6) and 
wrist." The severe joint destruction, 
sclerosis, and extensive periarticular bone 
fragments resemble the better known dia- 
betic neurotrophic joint of the proximal 
foot, ankle, and knee. 

In the hands, roentgenographic changes 
are, in our experience, less striking. Vascu- 
lar calcification is more common in diabet- 
ics (Fig. 7). Periarticular cortical erosions 
of the interphalangeal and metacarpopha- 
langeal Joints may be noted (Fig. 8). One 
patient with severe peripheral neuropathy 
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Fic. 2. Anteroposterior views of (4) right and (B) left shoulders. Seventy-nine year old female with diabetes 
for 19 years. (4) There is cephalad subluxation associated with subchondral sclerosis and cystic change 
of the humeral head and glenoid. (B) The left humeral head is deformed, partially resorbed, and posteriorly 
dislocated. A pseudoarthrosis has resulted in sclerosis of the contiguous surfaces. A recently sustained 
fracture has further accentuated the deformity. 


developed bilateral “claw-hand” deformi- REPORT OF A CASE 

ties with flexion contractures of the Jes J.C., a 67 year old male photographer with a 
imal interphalangeal joints. Deossification 5 year history of diabetes mellitus, was seen at 
was present, but could have been secondary another hospital on May 27, 1967, complaining 
to disuse. of low back pain that radiated into the right 


pt - E x 

Fic. 3. Anteroposterior views of the (4) right and (B) left shoulders. Seventy-nine year old male with diabetes 
of 7 years' duration. There was clinical evidence of peripheral neuropathy in both lower and upper ex- 
tremities. There are bilateral cystic and sclerotic changes of the humeral heads. ''Cysts" are also present in 
the acromion processes and the distal clavicles. In 4, an underpenetrated view, bone fragments are demon- 


strated in the soft tissues (arrows). 
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Fic. 4. Anteroposterior views of the (4) right and (B) left shoulders. Sixty-three year old acromegalic male 
with 14 year history of diabetes mellitus and electromyographic evidence of peripheral neuropathy in the 
upper and lower extremities. Note the misshapen large humeral heads and widened joint spaces compatible 
with acromegaly. However, the cystic and productive changes have been aggravated by the superimposed 
neuropathy. Note the subchondral linear radiolucency paralleling the articular surface of the right humeral 


head. This "crescent sign" 

change was present on the left. 
lower extremity. He had previously under- 
gone surgical amputations of 2 toes of the 
right foot for osteomyelitis. On skeletal survey 
there were marked narrowing and productive 
changes at the L4-5 level interpreted as severe 
degenerative disease. Myelography revealed 
cervical spondylosis and thecal defects at the 
L4-5 level related to spondylolisthesis. De- 
structive changes involving both shoulder 
joints were considered by the radiologist to be 
suggestive of neuropathic disease. Other diag- 
noses entertained clinically such as rheumatoid 
arthritis, ankylosing spondylitis and neuro- 
syphilis were not substantiated. The final im- 
pression was that of impairment of the central 


and peripheral nervous system on the basis of 


diabetes. He was treated with bed rest, pro- 


was interpreted as a subchondral fracture. A similar, but less pronounced 


, 


gressive locomotion, and a brace and dis- 
charged on July 8, 1967. 

On April 7, 1970, he was admitted to the 
Columbia-Presbyterian Medical Center, com- 
plaining of urinary incontinence, a right foot 
drop, and progressive low back pain radiating 
down the right leg. Neurologic examination re- 
vealed muscular atrophy and diminished re- 
flexes in both the upper and lower extremities. 
Diminished position sense and decreased vibra- 
tion sense were noted predominantly in the 
lower extremities. The cranial nerves were in- 
tact, save for Argyll-Robertson pupils. 

Electromyogr raphy revealed generalized de- 
nervation in the proximal and distal muscles 
particularly involving the right arm and leg. 


The examination was consistent with a chronic 
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Fic. 6. (4) Lateral and (B) oblique views of the right elbow. Fifty-nine year old diabetic female. There is 
marked disorganization of the elbow joint, with destruction of articular surfaces. Note the numerous bone 
fragments and periosteal new bone formation. The latter finding occasionally mimics osteomyelitis, but 
may be explained by repeated trauma to a hypesthetic joint. (Courtesy of Dr. Rubem Pochatzeveky. ) 
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diffuse polyneuropathy in which the distal 
muscles were more affected than the proximal 
ones. Serology, including cerebrospinal fluid 
colloidal gold, Kolmer, VDRL, and FTA ab- 
sorption tests were negative. À cystometrogram 
was suggestive, but not completely diagnostic, 
of neurogenic dysfunction. 

Roentgenograms of the cervical and lumbar 
spine revealed pronounced narrowing and osteo- 
phyte formation at the Cs-6 and C6-7 levels 
with adjacent vertebral body sclerosis. A 
marked spondylolisthesis at the L4-5 level was 
associated with complete obliteration of the 
disk space as well as sclerotic and destructive 
changes in adjacent vertebral bodies. A myelo- 
gram showed partial obstruction at the C6-7 
interspace, with a large ventral defect attrib- 
uted to a herniated nucleus pulposus. A com- 
plete block above the L4-5 interspace was sec- 
ondary to spondylolisthesis. Shoulder roent- 
genograms showed marked deformity of both 
humeral heads with narrowed joint spaces and 
productive changes. Calcific and bony debris 
were noted in the soft tissues about both joints 
(Fig. 1). 

It was felt that the patient had a distal and 
peripheral neuropathy secondary to diabetes 
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Fic. 5. Anteroposterior view of the left shoulder. 
Fifty-six year old female with diabetes of 3o 
years’ duration. Note florid chondrocalcinosis, 
which was bilateral. Blood chemistries, including 
calcium, phosphorus, uric acid, and alkaline 
phosphatase, were normal. 





I2 William L. Campbell and Frieda Feldman 


Mav, 1975 





Fic. 7. (4 and B) Lateral views of both wrists in a 73 year old female with maturity onset diabetes. 
Note the heavily calcified arteries bilaterally. 


mellitus. The Argyll-Robertson pupils were also 
felt to be related to diabetes in view of his con- 
tinued negative serum and spinal fluid serology. 
After further assessment, and in view of a 
chronic cardiac condition, it was felt that opera- 
tive intervention would not substantially bene- 
fit the patient. A brace was again recommended, 
and he was discharged on April 29, 1970, on 
tolbutamide to be followed in the clinic. 


SURVEY OF IOO DIABETIC AND IOO 
NONDIABETIC PATIENTS 


Roentgenograms of hands, shoulders, 
and feet in 100 diabetics were analyzed and 
compared to 100 nondiabetic controls. The 
average age of the diabetic population was 
60.4 years, the nondiabetic population 
63.7 years. Duration of diabetes ranged 


from «1 year to 48 years with an average 
of 14.2 years. Fifty-seven diabetics were 
being treated with insulin, 35 by oral hypo- 
glycemic agents; 8 were being treated by 
diet alone or were receiving no specific 
therapy. 

Subchondral and periarticular cystic 
bone changes were twice as frequent in 
diabetics as in nondiabetics (Table 1). 
These cystic changes were of the type fre- 
quently seen in older people and generally 
considered to be “degenerative” in nature. 
They varied in severity from minimal to 
marked but tended to be more obvious in 
diabetics than in the control group. They 
occurred at an earlier age in diabetics and 
became more numerous and more pro- 
nounced with age in both diabetics and 
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Fic. 8. (4) Posteroanterior and (B) oblique views of the hand in a 54 year old female with diabetes for 11 


years. Note the periarticular cortical erosions best seen about the proximal interphalangeal joints of the 
second, third, and fourth fingers of the left hand (arrows). 


controls. Although the changes in diabetics 
for a given age group tended to be more 
severe than in nondiabetics, we could de- 
tect no qualitative differences between the 
cystic lesions of the 2 groups. The inci- 
dence was similar in males and females. 
Small cortical bone erosions, usually 
juxta-articular, were uncommon and gen- 
erally inconspicuous. They were noted in 
6 per cent of diabetics and 2 per cent of 
controls. Actual bone resorption was seen 
in 2 diabetics, and involved the feet (pha- 
langes and metatarsal heads) in both cases. 
Nonvascular soft tissue calcification was 


TABLE I 


INCIDENCE OF CYSTIC BONE CHANGES 





more common in diabetics than in the con- 
trols (Table 11). For the most part, this had 
the characteristic roentgenographic appear- 
ance of calcific tendinitis, particularly 
about the shoulders. Sometimes, small cal- 
cific flecks within soft tissues in the vicin- 
ity of joints, particularly in the hands and 
feet, were present. These, too, most likely 
represented calcific tendinitis. 

Vascular calcification has previously 
been noted to be increased in diabetics; 
this was confirmed in our study (Table 
111). Calcification was more frequently ap- 


"TABLE II 


INCIDENCE OF NONVASCULAR SOFT ? 
TISSUE CALCIFICATION 





100 Nondiabetics 


100 Diabetics | 100 Nondiabetics 











100 Diabetics 
(per cent) (per cent) (per cent) (per cent) 
Hands | 32 8 Hands I$ | 3 
Shoulders 43 29 Shoulders 32 12 
Feet | I4 6 Feet 4 5 | 


























I4 
Taste III 
INCIDENCE OF VASCULAR CALCIFICATION 
100 Diabetics | 100 Nondiabetics 
(per cent) (per cent) 
Hands 8 I 
Shoulders o I 
Feet 25 II 











preciated in the feet and ankles than in the 
hands and wrists. 

Joint space narrowing, usually involving 
the interphalangeal joints of the hands, 
was noted in 5 per cent of diabetics and 1 
per cent of nondiabetics. Articular sub- 
luxations were present in 5 per cent and 4 
per cent of diabetics and nondiabetics, 
respectively. There were no differences in 
the incidence of deossification or produc- 
tive changes between diabetics and the con- 
trol group. 

Thirty-three of the 100 diabetics had 
definite (24 cases) or probable (9 cases) 
peripheral neuropathy. In 8 cases, there 
was specific evidence of neuropathy in the 
upper extremities; all cases had lower ex- 
tremity neuropathy. The incidence of 
bone erosions and cystic changes was no 
different in diabetics with neuropathy than 
in those without neuropathy. Neuropathy 
was present in the 2 patients with bone 
resorption. 


DISCUSSION 


Although there are few prior reports of 
upper extremity diabetic osteoarthrop- 
athy, the occurrence of such bone changes 
in the upper limbs should not be unex- 
pected. The conditions that have been 
suggested as predisposing to osteoarthrop- 
athy in the legs and feet are peripheral 
neuropathy, trauma, and possibly underly- 
ing abnormal bone.5 These same condi- 
tions are present, albeit perhaps to a lesser 
degree, in the upper extremities. Although 
diabetic neuropathy is characteristically 
most apparent in the lower extremities, 
it is probably more common in the upper 
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extremities than is generally appreciated. 
Ellenberg,’ in a survey of 200 ambulatory 
out-patient diabetics, noted an incidence of 
lower limb impairment of 73 per cent, but 
found 54 in the same group with upper ex- 
tremity neuropathy, an incidence of 27 per 
cent, Indeed, the incidence of neuropathy 
in diabetics may largely depend on the 
diligence of the examiner and the sophisti- 
cation of the techniques applied toward de- 
tection. Thus, Chochinov et al? have de- 
termined that patients with juvenile- 
onset diabetes have very early impairment. 
of sensory perception in the upper as well 
as in the lower extremities. In this connec- 
tion, our 33 per cent incidence of definite or 
probable diabetic neuropathy was based 
on an often limited neurologic examina- 
tion, and is almost certainly too low. 

The incidence of major upper limb os- 
teoarthropathy (bone resorption, major 
joint destruction, Charcot joint) is un- 
doubtedly low; we found none in our sur- 
vey of 100 diabetics. Minor bone changes, 
calcific tendenitis, and vascular calcifica- 
tion, on the other hand, are relatively com- 
mon (Tables 1-111). 

In the feet, Pogonowska ef a/." found 
osteopathy in 7 per cent and vascular cal- 
cification in 20 per cent of 242 diabetics. 
These numbers are similar to our data 
showing 2 per cent with bone resorption, 3 
per cent with cortical erosion, 14 per cent 
with cystic changes, and 25 per cent with 
vascular calcification. 

Unlike Pogonowska ef 47," we did not 
find an increased incidence of osteoporosis 


(deossification) as compared to our non- 


diabetic controls. In assessing the roent- 
genograms, we distinguished between de- 
ossification (a relatively homogeneous loss 
of bone density which might be localized 
or widespread) and cystic changes (rela- 
tively well defined round areas of de- 
creased bone density with a definite border, 
occasionally appearing "punched out," 
which could be single or multiple). It is 
possible that some of the abnormalities 
characterized as "osteoporosis" by Pogo- 
nowska eż al." and those described in our 
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cases as "cystic changes" actually repre- 
sent the same processes. It is tempting to 
speculate that these changes in the sub- 
chondral bone may predispose a joint to 
more marked osteoarthropathy. However, 
we personally have seen no instances of 
progression of minor cystic changes to 
advanced osteoarthropathy, nor could we 
correlate cystic changes with the presence 
of peripheral neuropathy. Neuropathy was 
associated with 2 cases of bone resorption 
in the feet. 

Periarticular soft tissue calcification was 
increased in diabetics (Table 11). Typically, 
this was calcific tendinitis, although rarely 
the possibility of a residual small bone 
fragment related to previous trauma could 
not be excluded. In any event, calcific 
tendinitis in the shoulder and hand was 
more frequent in our diabetic population. 
This is in keeping with the observation by 
Podolsky?? that, based on clinical impres- 
sions at the Joslin Clinic, shoulder bur- 
sitis and periarthritis are more common in 
diabetics than nondiabetics. Dobson,‘ in 
unpublished material, found that 30 per 
cent of 89 diabetics had a history of 
bursitis sometime in the past. Only 15 per 
cent of a smaller nondiabetic control group 
had a similar past history. These figures 
are quite similar to our data shown in 
Table 11. 

Vascular calcification has long been 
recognized as a frequent roentgenographic 
finding in diabetics (Fig. 7). We found 
arterial calcification in the hand and/or 
wrist in 8 per cent of diabetics and in only 
I per cent of nondiabetics. Our incidence 
of 25 per cent vascular calcification in the 
feet is similar to previously published 
figures." 

It has been suggested that symptomatic 
osteoarthritis is more common in diabetics 
than in nondiabetics (Waine, H. e a/., cited 
by Podolsky). Podolsky!? has proposed an 
hypothesis that might account for in- 
creased osteoarthritis in diabetics on the 
basis of a combination of abnormal stress 
on cartilage and decreased levels of poly- 
saccharide in the cartilage matrix. We did 
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not find roentgenographic evidence of in- 
creased productive degenerative changes 
in diabetics, although more diabetics than 
nondiabetics did have joint space narrow- 
ing (5 per cent versus 1 per cent). As has 
been noted previously, cystic changes in 
the ends of bones, often subchondral, were 
more numerous in the diabetic population. 


CONCLUSION AND SUMMARY 


Roentgenographic evidence of bone and 
soft tissue abnormalities may be noted in 
the upper extremities of diabetics. 

Major shoulder changes, typically asso- 
ciated with peripheral neuropathy, include 
humeral head deformity due to bone re- 
sorption, joint space narrowing, subchon- 
dral cysts and sclerosis, subluxation, and 
juxta-articular soft tissue bone fragments. 
Charcot-type Joints, characterized by se- 
vere joint destruction, sclerosis, multiple 
bone fragments, and soft tissue swelling 
may occur. Diabetic neuropathy can pro- 
duce flexion contractures of the hand. 

Abnormalities not necessarily associated 
with clinical neuropathy include cystic 
bone changes, cortical bone erosions, soft 
tissue calcification (calcific tendinitis), and 
vascular calcification. 


Frieda Feldman, M.D. 

Department of Radiology 
Columbia-Presbyterian Medical Center 
622 West 168th Street 

New York, New York 10032 


REFERENCES 


-^ 


. Berenyt, M. R., Sigogr, M. W., and Scuwarz, 
G. S. Arthropathy of wrist in patient with 
diabetic neuritis. 7. 4m. Geriatrics Soc., 1968, 
16, 826-831. 

. Cuocuiwov, R. H., Urrvor, G. L. E., and 
MoonuovsE, J. A. Sensory perception thresh- 
olds in patients with juvenile diabetes and 
their close relatives. New England J. Med., 
1972, 286, 1233-1237. 

. Crouse, M. E., Gramm, H. F., Lecco, M., and 
FLoop, T. Diabetic osteoarthropathy: clinical 
and roentgenographic observations in go cases. 
AM. J. RoeNTGENOL., Rap. THERAPY & Nu- 
CLEAR MED., 1974, 721, 22-34. 

4. Dosson, H. L. Cited in Podolsky, S. Lipo- 

atrophic diabetes and miscellaneous condi- 

tions related to diabetes mellitus. In: Joslin's 


[S] 


[o 


16 


N 


Diabetes Mellitus. Eleventh edition. Edited 
by A. Markle, P. White, R. F. Bradley, and 
L. P. Krall. Lea & Febiger, Philadelphia, 
1971. 

. ErrENBERG, M. Diabetic neuropathy of upper 
extremities. 7. Mt. Sinai Hosp., 1968, 35, 
134-148. 

. FELDMaN, F., Jounsron, A. M., and WALTER, 
J. F. Acute axial neuroarthropathy. Radiology, 
1974, ZIZ, 1-16. 

. FELDMAN, M. J., Becker, K. L., Reere, W. E., 
and Longo, A. Multiple neuropathic joints, 
including wrist, in patient with diabetes 
mellitus. ¥.4.14.4., 1969, 209, 1690-1692. 

. Gowpos, B. Roentgen observations in diabetic 
osteopathy. Radiology, 1968, 97, 6-13. 


9. GREENTIELD, G. B. Radiology of Bone Disease. 


William L. Campbell and Frieda Feldman 


Mar, 1975 


J.. B. Lippincott Company, Philadelphia, 
1969, pp. 285, 304-305, 419. 

. Poporsky, S. Lipoatrophic diabetes and, miscel- 
laneous conditions related to diabetes mel- 
litus. In: Joslin's Diabetes Mellitus. Edited 
by A. Markle, P. White, R. F. Bradley and 
L. P. Krall. Lea & Febiger, Philadelphia, 1971. 

. Poconowsxa, M. J., Corrs, L. C. and 
Dosson, H. L. Diabetic osteopathy. Radiol- 
ogy, 1967, 89, 265-271. 

2. Scuwarz, G. S., Berenyr, M. R., and SIEGEL, 
M. W. Atrophic arthropathy and diabetic 
neuritis. AM. J. ROENTGENOL., Rap. THERAPY * 
& Nucrear MED., 1969, 706, 523-529. 

3. Zucker, G., and Marper, M. J. Charcot spine 
due to diabetic neuropathy. 4m. Y. Med., 
1952, 72, 118—124. 


tot 
o 


[2] 
[2] 


- 


- 


Vor. 124, No. 1 


NEUROGENIC DISORDERS OF THE FOOT IN 
DIABETES MELLITUS* 


By ERNEST KRAFT, M.D., EFTHIMIOS SPYROPOULOS, M.D., 
and NATHANIEL FINBY, M.D. 
NEW YORK, NEW YORK 


T) PE neuropathy of the foot has 
been found more frequently in recent 
.years.5 This observation can be linked to 
the longevity of diabetic patients and the 
dramatic decrease of infant mortality since 
the insulin era. It is estimated that one- 
half of the adult diabetic population owes 
its survival to proper care since childhood.* 

The actual increase of cases has been 
confirmed at the St. Luke's Hospital Cen- 
ter and the Veterans Administration Hos- 
pital, Outpatient Clinic, and it has been 
found that specific bone changes can be 
easily identified roentgenologically. 


ROENTGEN FINDINGS 


Two types of bone changes can be dis- 
tinguished: (1) the Charcot joint (de- 
structive type); and (2) bone absorption 
(mutilating type).^?!' The former affects 
tarsal bones, while the latter is confined 
to the forefoot. Both types may develop 
concurrently and even bilaterally but not 
in symmetric fashion. 

The Charcot joint (destructive type) is 
caused by repeated trivial injuries* and 
merely by walking. These lesions tend to 
remain unrecognized due to the absence of 
pain. Therefore, bone and joint changes 
are usually far advanced when first recog- 
nized. 

Initially, a relaxation of joint capsules 
leads to a talipes valgus and an instability 
of intertarsal and tarsometatarsal joints. 
A lack of proprioceptive reflexes allows 
constant grinding and shearing motions 
which result in fragmentation and infrac- 
tion of tarsal bones (Fig. 1; and 2). 

As the relaxation increases and trau- 





Fic. 1. Precursor of a diabetic foot. Infraction of 
medial cuneiform bone (arrow). In the absence of 
trauma, a search for an underlying diabetes is 
indicated. 





Fic. 2. Another precursor of a diabetic foot. This 34 
year old diabetic man suffered an unsuspected frag- 
mentation of a navicular bone (arrows). 


* Presented as an Exhibit at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, 


September 24-27, 1974. 


From the Radiology Services of the St. Luke’s Hospital Center and the Veterans Administration Hospital, Outpatient Clinic, New 


York, New York. 
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Fic. 3. (4) Lateral view shows marked dorsal dislocation of the medial fragment of the navicular bone 
(arrow). (B) Anteroposterior view of the same foot illustrates marked thinning, spreading, and sclerosis of 
the lateral fragment of the navicular bone (arrow). 


matic events accumulate, dislocations com- 
bined with fractures occur. Figure 3 illus- 
trates a marked dorsal dislocation of the 
medial fragment of a navicular bone in a 
diabetic man. In the anteroposterior pro- 


jection, spreading, flattening, and sclerosis 
of the lateral fragment are noted (Fig. 38). 

Bone destruction progresses rapidly." 
Figure 44 shows normal tarsal bones, 
while 4 months later advanced destruction 






Fic. 4. (4) Rapid development of bone destruction. The tarsal 
bones are normal. Note stump of fifth metatarsal bone 
from preceding resection. (B) Same foot 4 months later. 
Marked destruction of tarsal and metatarsal bones with 
dorsal dislocation of the cuneiform bones and of the first 
metatarsal base. Recent fracture of the fourth metatarsal 
shaft. Rounding of fifth metatarsal stump. 
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and disintegration of these bones become 
evident (Fig. 48). Another diabetic patient 
presented merely with a swollen ankle 
without bone changes (Fig. 54). Eight 
months later the same clinical impression 
prevailed, but a far advanced destruction 
of tarsal bones could be demonstrated on 
roentgenograms of the still swollen ankle 
(Fig. 5B). The diseased foot had remained 
clinically unremarkable. 

As a result of progressive valgus de- 
formities, tarsal bones deviate and bulge 
medially, and the cuboid bone shifts away 
from the fifth metatarsal base (Fig. 6). Sig- 
nificant roentgen findings include erosion, 
sequestration, and osteolysis (Fig. 7, 4 





Fic. 5. (4) This 47 year old diabetic patient pre- 
sented with only a swollen ankle. The tarsal bones 
were unremarkable. (B) Same foot 8 months later. 
The ankle was still swollen and the foot clinically 
unremarkable. Far advanced destruction of tar- 
sal bones now evident on roentgenograms of the 
ankle. 
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Fic. 6. Moderately advanced destruction of cuneiform 
bones and metatarsal bases. Progressive valgus 
deformity. Tarsal bones deviate and bulge medi- 
ally, so that the cuboid bone is shifted away from 


the fifth metatarsal base. 


and B).^? Metatarsal fragments may re- 
main ununited, especially when a superim- 
posed infection develops. A healing tend- 
ency follows prolonged immobilization as 
seen in Figure 8, 4 and B, which was ob- 
tained 11 months apart. Even in far ad- 
vanced cases, bones may regenerate, there- 
by exhibiting hyperostosis, periosteal cal- 
cification, callus, and synostoses (Fig. 9).? 
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Fic. 7. (4) Far advanced destruction of tarsal bones with valgus deformity, surface erosion, sequestration, and 
osteolysis in a 37 year old diabetic patient. (B) Lateral view of the same patient illustrates dorsal disloca- 
tion of grossly sequestered cuneiform bones and a vertical talus. 


Secondary osteoarthritis can also develop narrowing (Fig. 11). Bones tend to become 

with spur formations (Fig. 10, Æ and B). sclerotic, thereby simulating an osteo- 
Bone absorption. (mutilating type) af- myelitis. 

fects metatarsal heads and toe phalanges. At times, the bases of proximal phalanges 

The epiphyseal ends gradually vanish, broaden and form a cup shape. Varieties of 

while the shafts taper with pencil-point resulting deformities are known as: (1) in- 





Fic. 8. (4) A milder case of bone destruction of metatarsal bases and of contiguous cuneiform bones 11 and 
u with a healing tendency. (B) Same foot with healing 11 months later. A synostosis is now evident in the 
tarsometatarsal joints. 
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trusion; (2) mortar-in-pestle; (3) pencil- 
in-cup; and (4) balancing pagoda.!® Synos- 
toses of tarsometatarsal and intertarsal 
joints may accompany this process of bone 
absorption (Fig. 12). 

In far advanced stages, proximal pha- 
langes are absorbed. The involved toes be- 
come foreshortened but remain painless in 
spite of a telescoping effect. Thick plantar 
callosities frequently accompany the dis- 

' ease process and may result in dislocations 
(Fig. 11). 

There usually is dorsiflexion of toes and 
a talipes cavus, in contrast to the valgus 
deformity in the Charcot type. Osteomy- 
elitis is frequently suspected when seques- 
tered necrotic bones extrude through a 
neuropathic ulcer or mal perforant. 
However, an associated infectious bone 
lesion is usually absent. 


VASCULAR CHANGES 


Vascular calcifications are encountered 
in the majority of cases (Fig. 11) without 
necessarily causing signs of occlusion. 
Specific angiographic findings include: (1) 
arterial stenosis; (2) decreased perfusion; 
and (3) diminished flow through small 
arterial branches.’ 


MATERIAL 


The material comprises 22 patients with 
diabetes mellitus, 2 with sciatic nerve 
lesions, and 2 with an unknown etiology. 
Their age ranged from 29 to 72 years with 
an average of 55. The sexes were evenly 
divided. 

The Charcot type was encountered in 11 
patients, bone absorption in 12, and a com- 
bination of both types in 3. Bilateral in- 
volvement was present in 2 patients, with 
bone absorption of both feet in one. The 
second patient presented with bone absorp- 
tion in one foot and a Charcot joint in the 
other. Vascular calcifications were ob- 
served in 13 patients (50 per cent). 


PATHOGENESIS 


Both types of foot lesions can be traced 
to neurologic deficits. In the Charcot type, 
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Fic. 9. More advanced destruction with healing. Note 
periosteal callus and fusion of the second and third 
tarsometatarsal joints. 


a degeneration of the posterior column of 
the spinal cord takes place, as in tabes 
dorsalis. In bone absorption, a peripheral 
neuropathy affects the postganglionic seg- 
ments of the spinal nerves, also sympa- 
thetic, sensory, and motor fibers.^ Re- 
cently, an avascular necrosis has also been 
suggested as an etiologic factor.? 


DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of the Charcot 
type includes osteomyelitis and tubercu- 
losis. In these conditions, fistulae are fre- 


AÌ "A 
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Fic. 11. Bone absorption (mutilating type). Penciling 
of the proximal interphalangeal joint of the second 
toe with subluxation (arrow). Dislocation of the 
first metatarsophalangeal joint due to an underly- 
ing callosity. Marked vascular calcifications. 
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Fic. 10. (4) Healing after advanced destruction and frag- 
mentation involving also the flattened navicular bone 
and spur formations. (B) Same case. Lateral view illus- 
trates osteoarthritis secondary to healed advanced de- 
structive process. 


quently encountered and clinical manifes- 
tations predominate, in contrast to their 
absence in the Charcot type. 

In tabes dorsalis, roentgen findings of 
“bags-of-bones” are essentially identical 
with those in diabetic neuropathy. A 
tabetic foot, however, can be excluded be- 
cause specific lesions in tabes usually occur 
only in larger Joints and in the spine? and 
practically never in the foot. Even in the 
ankle joint, diabetic neuropathy is more 
likely to develop than a tabetic lesion 
(Fig. 13).? A combination with bone ab- 
sorption in the forefoot, when present, can 
readily clarify the diagnosis of a diabetic 
condition.'^ 

Bone absorption (mutilating type) by 
itself cannot be distinguished from other 
neuropathic disorders such as sciatic nerve 
lesions, leprosy, alcoholic neuritis,^" syr- 
ingomyelia, burns, frostbite, neurologic 
deficit, psoriasis, scleroderma, familial os- 
teolysis, arthritis mutilans," and infected 
callus. However, a combination with de- 
structive changes of tarsal bones appears 
characteristic of diabetes mellitus (Fig. 


8 
14). 
DISCUSSION 


In the Charcot type, tendon reflexes are 
practically absent. There are zones of 
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Fic. 12. Bone absorption (mutilating type). Ununited 
fractures of all metatarsal bones. Tapering of the 
fifth metatarsal shaft. Mortar-in-pestle configura- 
tion of metatarsophalangeal joints 11-v. Synostosis 
of intertarsal and tarsometatarsal joints. 


paresthesia, anesthesia, diminished vibra- 
tion, and lack of pinprick sensation. An 
absence of position orientation and of pro- 
tective pain leads to overburdening of tar- 
sal joints and to destructive changes. 

In the bone absorption or mutilating 
type, a peripheral neuropathy may simu- 
late the effects of a sympathectomy. A 





Fic. 13. Charcot-type bone destruction of the right 
ankle in a woman with severe complications of 
diabetes mellitus. 


Neurogenic Disorders of Foot in Diabetes Mellitus 


N 


Ca 





Fic. 14. Combination of bone absorption of the fifth 
metatarsal bone with bone destruction of tarsal 
bones is considered characteristic of a neurogenic 
disorder of the foot in diabetes mellitus. 


dysregulation is believed to cause vaso- 
dilatation, hyperemia, and osteolysis." 

The patients usually present with a se- 
vere chronic diabetes mellitus which has 
become resistant to management or has 
been grossly neglected. Occasionally, how- 
ever, the disease remains mild, of short 
duration, and even unrecognized.’ Thus, 
specific roentgen changes of the foot can 
serve as clues to the detection of the 
diabetes.* d 

According to Ellenberg,® diabetic osteop- 
athy may even precede an overt diabetes. 
In such an instance, the underlying meta- 
bolic disorder can also be confirmed by 
other associated findings such as nephrop- 
athy, retinopathy, myelopathy, specific 
skin lesions, peripheral neuritis, and dis- 
eases of the cardiovascular system, the 
gastrointestinal tract, and the endocrine 
system. 
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An almost exclusive localization of the 
osteopathy in the foot represents an out- 
standing feature of the diabetic neurop- 
athy. The ankle is less frequently affected 
(Fig. 13), while involvement of other parts 
of the skeleton is exceptional and merely 
confined to single case reports.’ 


SUMMARY 


Neurogenic disorders of the foot in 
diabetics have been found with increasing 
frequency in recent years. Therefore, fa- 
miliarity with the spectrum of roentgen 
findings appears essential. 

Significant changes include Charcot 
joints of the tarsus (destructive type), and 
bone absorption of the forefoot (multilat- 
ing type). 

Charcot joints have been observed in 11 
patients, bone absorption in 12, and a 
combination of both types in 3. This com- 
bination strongly suggests a diabetic neu- 
ropathy. 

Pathogenesis and differential diagnosis 
are briefly discussed. 


Ernest Kraft, M.D. 
140 West End Avenue 
New York, New York 10023 
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THE NAVICULAR FAT STRIPE* 


A USEFUL ROENTGEN FEATURE FOR 
EVALUATING WRIST TRAUMA 


By DANIEL W. TERRY, Jr., M.D., and JAMES E. RAMIN, M.D.f 


MILWAUKEE, WISCONSIN 


N some circumstances, routine roent- 
. ^ genograms do not directly demonstrate 
a fracture, yet a fracture is suspected due 
to displacement or obliteration of fatty 
tissue normally located adjacent to the 
bone in question. The term “fat pad" or 
“fat stripe" has been applied to such col- 
lections of fat, and "positive fat pad sign" 
to abnormal displacement. 

The purpose of this report is to draw 
attention to the navicular fat stripe (NFS), 
a valuable roentgen feature when inter- 
preting wrist roentgenograms obtained 
following trauma. 


NAVICULAR FAT STRIPE ANATOMY 


'The navicular fat stripe (NFS) is a 
small triangular or linear collection of fat 
located between the radial collateral liga- 
ment and the synovial tendon sheaths of 
the abductor pollicis longus and the ex- 
tensor pollicis brevis (Fig. 1). The radial 
collateral ligament extends between the 
tip of the radial styloid and the lateral as- 
pect of the navicular bone,f with some 
fibers attaching to the base of the greater 
multangulum. The abductor pollicis longus 
and extensor pollicis brevis originate from 
the dorsal surface of the forearm and insert 
on the base of the first metacarpus and 
first proximal phalanx, respectively. On 
adult wrist roentgenograms, the NFS is 
seen on posteroanterior and anterior oblique 
views as a thin radiolucent line parallel- 
ing the lateral surface of the naviculum 
(Fig. 2, 4 and B). The NFS is not con- 


t Although the Nomina Anatomica lists Os scaphoideum as the 
name for this bone, navicu/um enjoys more popular usage. 
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Fic. 1. Anatomic relationships of navicular fat stripe 
(NFS). The NFS (shaded black) is located be- 
tween the combined tendon sheaths of the abduc- 
tor pollicis longus and extensor pollicis brevis, and 
the lateral surface of the naviculum. 


sistently identifiable in children less than 
11 or I2 years of age. ^ 


MATERIAL AND METHOD 


During the 12 month period from Jan- 
uary through December 1973, 438 wrist 
roentgenograms of patients over 12 years 
of age were obtained at the emergency 


* Presented at the Seventy-fifth Annual Meeting of the American Roentgen Ray Society, San Francisco, California, September 
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From the Department of Radiology, Milwaukee County General Hospital, Milwaukee, Wisconsin. 
+ Present Address: Chief of Radiology, Veterans Administration Hospital, Columbia, South Carolina. 
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Fic. 2. (4) Roentgenogram and (B) line drawing of a normal wrist. 
In 4 the NFS is indicated by arrows. In B the NFS is shaded. 


X-ray Department of Milwaukee County 
General Hospital for the evaluation of 
trauma. Generally, a direct exposure non- 
screen technique was used (100 mas. and 
50-54 kvp.). A high speed screen technique 
(2.5 mas. and 50-54 kvp.) was used for 
bandaged wrists or uncooperative patients. 
The film used for both techniques was 
DuPont Cronex 4 screen film. We selected 
for review standard wrist and hand series, 
each of which included posteroanterior, 
anterior oblique, and lateral views. This 
method excluded most distal radial shaft 
fractures because the distal forearm is 
examined in our emergency room by ob- 
taining only posteroanterior and lateral 


projections. A spot review, however, was 
done on 30 distal radius fractures examined 
roentgenographically during the same 12 
month interval. 


RESULTS 


A well visualized, nondisplaced NFS was 
demonstrated on 386 of 400 (96 per cent) 
wrist roentgenograms taken on subjects 
in whom wrist injury was not substanti- 
ated. Fourteen normal wrists did not have 
a roentgenographically demonstrable fat 
stripe. The roentgenograms on 2 of § pa- 
tients with traumatic generalized soft tis- 
sue swelling of the hand without underly- 
ing fracture demonstrated absence of the 


TABLE I 


ROENTGEN APPEARANCE OF THE NAVICULAR FAT STRIPE IN VARIOUS CONDITIONS 




















. Condition Normal Absent Displaced Number 
Normal 386 14 o 400 
Navicular Fracture 2 9 4 15 
Radial Styloid Fracture o 8 2 IO 
First Metacarpal Fracture 2 4 I 5 
Greater Multangular Fracture o I o I 
Soft Tissue Swelling 3 2 o 5 
Total 438 
Distal Radial Fracture 25 5 o 30 
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navicular fat stripe. Four per cent of the 
wrist roentgenograms thus demonstrated a 
false positive NFS sign. The NFS was 
either absent or displaced in 29 of 33 (88 
per cent) wrist roentgenograms obtained 
on patients with fractures involving the 
bones on the radial side of the wrist. The 
types and numbers of fractures associated 
with a positive navicular fat stripe sign 
are shown in Table 1. The NFS was absent 
"or displaced in 13 of 15 navicular fractures. 
All 10 radial styloid fractures, and 5 of 7 
fractures involving the base of the first 
metacarpus, showed absence or displace- 
ment of the NFS. 

Review of 30 distal radius fractures re- 
vealed that the NFS was normal in the 
presence of simple fracture (25 instances). 
Displacement of the NFS was noted in the 
5 comminuted distal radial fractures which 
extended to the radial-navicular joint. 

An example of a normal NFS is shown 
in Figure 24. NFS displacement (positive 
NES sign) may accompany a navicular 
fracture which is not evident on the initial 
roentgenograms (Fig. 3). In some in- 
stances, a time interval of about 1 hour fol- 
lowing injury may be necessary for a posi- 
tive NFS sign to develop (Fig. 4, 4 and B). 
Presumably, enough edema fluid or blood 
must accumulate to displace or obliterate 


The Navicular Fat Stripe 2 





Daas 


Fic. 3. Positive NFS sign. A navicular fracture 
(arrows) has caused obliteration of the navicular 
fat stripe. 


the NFS. The NFS seems to return to 
normal in a variable period after the acute 
fracture has occurred. Fractures for which 
follow-up roentgenograms were available 
showed reappearance of the fat stripe 
within 5 days to 2 months of the initial 
trauma (Fig. 5). Presumably, the NFS 
would reappear as soon as the edema and 
hemorrhage subsided. A preserved NFS in 
the presence of navicular or other wrist 
bone abnormality would strongly suggest 
that no acute fracture is present. 





Fic. 4. Temporal profile of NFS disappearance with trauma. . 
(4) Roentgenogram taken 3 hour after wrist injury demonstrates a navicular fracture, but the NFS 
is intact (arrows). (B) A second roentgenogram taken 1 hour later reveals obliteration of the NFS. 
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Fic. 5. Healing navicular fracture. A fracture through 
the waist of the naviculum demonstrates sclerosis 
associated with healing. The NFS is well visualized. 


DISCUSSION 


The diagnostic significance of fatty tissue 
displacement secondary to local traumatic 
injury of underlying bones has already 
been described.'-* Results of this present 
study indicate that the NFS is a useful 
feature for evaluating wrist roentgeno- 
grams for signs of bone injury. Navicular 
fractures are frequently difficult to diag- 
nose on routine hand and wrist roentgeno- 
grams. In some instances, special views 
may demonstrate the fracture, but occa- 
sionally the fracture is missed and un- 
treated or diagnosis is unduly delayed until 
a repeat examination is obtained after 
sufficient time has elapsed for resorption to 
occur at the fracture site. The NFS is al- 
most always displaced or obliterated fol- 
lowing trauma to the radial side of the 
wrist sufficient to fracture the naviculum, 
radial styloid process, or proximal first 
metacarpus. The presence of a positive 
NFS sign should alert the radiologist to the 
likelihood of an underlying wrist fracture. 


Daniel W. Terry, Jr. and James E. Ramin 


Mav, 1975 


Specifically, navicular fractures can be 
identified earlier if NFS abnormality is 
present on roentgenograms of a trauma- 
tized wrist. 


SUMMARY 


The navicular fat stripe (NFS) is a use- 
ful roentgenographic feature for evaluating 
traumatic wrist injury. 

A radiolucent stripe, cast by a thin col- 
lection of fat paralleling the lateral surface 
of the navicular bone, was seen in 96 per 
cent of 400 normal wrists examined be- 
cause of trauma. Obliteration or displace- 
ment of this line (positive NFS sign) is 
commonly present in acute fractures of the 
naviculum, radial styloid process, and 
proximal first metacarpus. 

A positive NFS sign serves to alert the 
radiologist that an underlying fracture is 
likely. In particular, the NFS sign gen- 
erally accompanies a navicular fracture. 


Daniel W. Terry, Jr., M.D. 
Department of Radiology 
Milwaukee County General Hospital 
8700 West Wisconsin Avenue 
Milwaukee, Wisconsin 53226 
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SOLITARY PHALANGEAL DEFECT IN THE HAND* 
REPORT OF 2 RARE CASES 


By KENNETH R. KATTAN, M.D., DIANE S. BABCOCK, M.D., 
and BENJAMIN FELSON, M.D. 


CINCINNATI, OHIO 


pools expanding defect ina phalanx 
of a finger is usually caused by a benign 
' tumor, the most common of which is soli- 
tary enchondroma.® Tumor arising in the 
soft tissues of a digit is a less common cause 
for a lytic bone lesion. 
The 2 cases described here illustrate rare 
causes of such a lesion. 


Case 1. This 17 year old girl had lacerated 
her finger under a ring 3 months earlier. The 
ring was of the type which is open on one side. 
She could not remove the ring, but did not seek 
immediate medical assistance. The ring grad- 
ually eroded through the wound and became 
embedded in her proximal phalanx. She finally 
came to the emergency room where a roent- 
genogram of the finger (Fig. 1,7) was obtained. 

The ring was excentrally situated on the 
finger with the margins of the open end clamped 
through a bony defect. Another roentgenogram 





s 





taken after the ring was removed (Fig. 1B) 
demonstrated the bone defect with sharp 
sclerotic borders. There was thickening of the 
cortex proximal and distal to the defect and a 
sclerotic band of increased density that repre- 
sented the slow path of erosion of the ring 
through the phalanx (Fig. 1C). 


Case r1. (Courtesy of Dr. Alfred L. Weiner, 
Cincinnati.) This patient felt a painful swelling 
under the nail of his right index finger. The 
roentgenogram showed a smooth defect in the 
ungual tuft of the distal phalanx with a thin 
sclerotic margin (Fig. 2, 4 and B). The lesion 
was removed surgically. The histologic diag- 
nosis was subungual wart. 


DISCUSSION 


Case 1 is a unique example of foreign 
body migration. The diagnosis before re- 


























Fic. 1. Case 1. (4) The ring is embedded on the ulnar side of the proximal phalanx, the margins of its open 
end traversing a defect in the bone. (B) After removal of the ring, the bone defect (white arrow) is better 
seen. Its border is sharp and sclerotic, the edges overhanging. There is a smaller defect on the opposite side 
(black arrow). There is angulation of the phalanx at the site of the lesion. (C) Diagram illustrating how 


the bone lesion developed. 


* From the Department of Radiology, University of Cincinnati Medical Center, Cincinnati, Ohio. 





30 K. R. Kattan, D. S. Babcock and B. Felson 





Fic. 2. Case 11. (4 and B) Subungual wart. Note the 
sharply marginated defect at the tip of the ter- 
minal phalanx. A thin sclerotic line is seen at its 
proximal edge. The lateral film (retouched) shows 
the dorsal position of the lesion. (Courtesy of Dr. 
Alfred L. Weiner, Cincinnati.) 


moval of the ring was, of course, obvious. 

Case 11 is the only one of its kind that we 
have seen. The wart or verruca vulgaris is a 
superficial skin lesion that usually enlarges 
externally. The subungual position of the 
wart in this patient prevented surface 
spread, and erosion of the bone occurred. 
Clinical findings and biopsy are essential 
for diagnosis. 

Roentgenographically, lesions that have 
to be considered in the differential diagnosis 
of Case r1 are those with a soft tissue and a 
bone component. These include: giant cell 
tumor of tendon sheath; epidermoid in- 
clusion cyst; keratoacanthoma; glomus 
tumor;! metastatic carcinoma;? subungual 
squamous cell carcinoma; and melanoma. 

Epidermoid inclusion cyst is a slowly 
expanding lesion seen in the distal phalanx, 
usually on the volar side.? The lesion is cir- 
cular, the margins sharp and sclerotic. The 
bone appears expanded from within. There 
is a tender soft-tissue swelling adjacent to 
the bone defect. Trauma with a needle or 
splinter penetrating deep into the digit is 
often the cause of the displaced epidermal 
tissue. There is a latent period of months 
or years between the time of trauma and 
clinical evidence of the lesion. 

Glomus tumor is manifest as a painful 


May, 1975 


subcutaneous digital pulsating mass, oc- 
curring most commonly during the second, 
third, or fourth decade. A bone defect may 
arise in the tip of a digit or beneath a nail. 
The typical appearance is a smooth con- 
cave deformity, sometimes punched out, on 
the dorsum or side of the tuft. Roentgeno- 
graphically, the bone erosion is indistin- 
guishable from that seen in subungual wart. 

Keratoacanthoma is a benign tumor, 
although it grows rapidly? It begins as a ' 
small red papule in the skin and within 6-8 
weeks grows rapidly to a smooth, firm, 
rounded tumor covered by a tense shiny 
epidermis, normal or pink in color, usually 
$ to 3 cm. in diameter. After a period of 2-8 
weeks, the lesion regresses by extrusion of 
its content. It occurs most frequently be- 
tween 40 and 65 years of age. In rare in- 
stances, it is found subungually, manifest 
by pain, swelling, and erythema. Erosion 
of the bone is caused by pressure and not 
by infiltration. The lesion cannot be dis- 
tinguished roentgenographically from glo- 
mus tumor or subungual wart. 

Giant cell tumor of tendon sheath 
(villonodular synovitis, xanthoma) may 
cause a bone erosion, usually on the shaft 
of a proximal or middle phalanx. The 
cortex appears gouged out.' Malignant 
neoplasm, such as a metastatic or a sub- 
ungual squamous cell carcinoma or mela- 
noma, is more destructive and less sharply 
defined than the subungual wart. 


SUMMARY 


Two unusual causes of bone defect in the 
finger are described. 

In one patient, erosion of the proximal 
phalanx was caused by a ring that eroded 
its way through the soft tissue and bone 
after an injury. In the other, a subungual 
wart caused a defect on the distal phalanx. 


Kenneth R. Kattan, M.D. 
Department of Radiology 
Cincinnati General Hospital 
234 Goodman Street 
Cincinnati, Ohio 45267 
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DISSECTING SYNOVIAL CYST OF THE 
POPLITEAL SPACE IN GOUT* 


By PETER M. LEVITIN, M.D., and THEODORE E. KEATS, M.D. 
CHARLOTTESVILLE, VIRGINIA 


“THE presence of a synovial cyst in the 
popliteal area (Baker’s cyst) with 
rupture or dissection into the calf occurs 
primarily in rheumatoid arthritis and is 
unusual in other diseases.)-* Rupture or 
dissection of a synovial cyst may mimic 
deep vein thrombophlebitis, making the 
differentiation between the 2 therapeutic- 
ally important. 

We would like to report an unusual case 
of gout presenting as a dissecting synovial 
cyst mimicking deep vein thrombophle- 
bitis. 


REPORT OF A CASE 


R.J., a 59 year old Black female, was referred 
to the University of Virginia Hospital with a 
diagnosis of deep vein thrombophlebitis in the 
left leg of 1 week's duration. Pain and swelling 
were first noted in the left knee 1 week prior to 
admission and then progressively involved the 
calf over the next 6 days. Significant past his- 
tory included an 8 year history of episodic joint 
swelling involving, at various times, both first 
metatarsophalangeal ankle, knee and elbow 
joints. 

Physical examination revealed an obese 
female in obvious discomfort. Her temperature 
was 38.5? C. Examination of the left leg re- 
vealed a large effusion in the knee, a tense, 
warm, tender calf approximately 5.5 cm. larger 
than the right, ankle edema and a positive 
Homan's sign. The remainder of the muscu- 
loskeletal examination was normal. 

Laboratory studies revealed white blood cell 
count of 19,800 per cu. mm.; normal differential; 
sedimentation rate 86 mm./hr.; rheumatoid 
factor negative; uric acid 5.1 mg. per cent 
and repeat 7.8 mg. per cent (normal 2.4- 
7.8 mg. per cent). Án arthrocentesis of the 
left knee revealed cloudy yellow fluid with 
many intracellular and extracellular negative 
birefringent needle-shaped crystals compatible 
with sodium urate. Roentgen examination of 
the left knee showed marked degenerative joint 


disease. An arthrogram was obtained on the 
left knee, using 10 cc. of Renografin 6o. The 
study confirmed the presence of a large synovial 
cyst in the popliteal area with dissection into 
the calf (Fig. 1). 

Treatment of the dissecting synovial cyst * 
with an intra-articular injection of 1 cc. of tri- 
amcinolone hexacetonide (Aristospan 20 mg./ 
cc.) and treatment of the acute gout with indo- 
methacin resulted in clinical improvement of 
the left leg in 24 hours. 

One week later the patient returned for fol- 
low-up. She was clinically asymptomatic and 
physical examination of the left knee and calf 
was entirely normal. 


DISCUSSION 


Synovial (Baker’s) cysts are fluid filled 
cysts located in the popliteal space. They 
arise most often from an enlarged popliteal 
bursa, usually the gastrocnemius-semi- 
membranous bursa which communicates 
with the knee joint in 50-65 per cent of 
cases.? Other synovial cysts may arise 
from posterior herniation of the joint cap- 
sule in response to increased intra-articular 
pressure. In about half of all cases there is 
evidence of some abnormality in the knee 
joint, with degenerative joint disease and 
rheumatoid arthritis most commonly pre- 
sent? If these synovial cysts dissect or 
rupture into the calf, they may result in an 
inflammatory reaction that may be con- 
fused with deep vein thrombophlebitis. 

Dissecting synovial cysts occur primar- 
ily in rheumatoid arthritis and are uncom- 
mon in other diseases.57* Solomon and 
Berman in 1972? reported 2 cases of gout 
associated with a synovial cyst of the calf. 
Schmidt eż al. in 1974 made reference in 
their discussion to having observed dis- 
section or rupture of synovial cysts in gout. 
Our patient presented with the clinical 
picture of deep vein thrombophlebitis. 


* From the Division of Rheumatology, Department of Medicine, and the Department of Radiology, University of Virginia School of 


Medicine, Charlottesville, Virginia. 
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Fic. 1. Arthrogram (lateral view) of the left knee 
showing dissection of the synovial cyst into the calf. 


However, the history of swelling in the left 
knee which extended into the calf and the 
finding of effusion in the knee on physical 
examination led to the suspicion of a dis- 
secting synovial cyst which was confirmed 
by an arthrogram. It is becoming increas- 
ingly evident that dissecting synovial cysts 
are not pathognomonic for rheumatoid 
arthritis, and that gout is one more etiology 
to consider. 

When a patient with knee involvement 
of any cause develops signs and symptoms 
of deep vein thrombophlebitis, the diag- 
nosis of a dissecting or ruptured synovial 
cyst should be considered. Accurate diag- 
nosis is clinically important. Therapy for a 
dissecting synovial cyst is directed toward 
the arthritis in general and the cyst in 
particular. 

We have utilized arthrography for an 
immediate differentiation between throm- 
bophlebitis and dissecting synovial cyst, 
often on an emergency basis. Joint scan- 
ning, after intra-articular injection of io- 
dinated I?! serum albumin, has also been 
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utilized for this purpose? but offers no ad- 
vantage over arthrography, in that injec- 
tion of the joint is still required and de- 
layed scanning as long as 24 hours later 
may be necessary. Delay in attainment of 
the diagnosis is a distinct disadvantage. 

A more promising technique is that of 
ultrasound B-scanning.! This technique 
has the advantage of the avoidance of in- 
jection of the joint, is painless, and does 
not depend on the cyst communicating 
with the knee joint, as does arthrography 
or isotopic scanning. The speed and sim- 
plicity of the ultrasound examination sug- 
gest that this should represent the initial 
differential diagnostic effort. 


SUMMARY 


A case of gout associated with a dissect- 
ing synovial cyst of the popliteal space 
mimicking deep vein thrombophlebitis is 
reported. 


Peter M. Levitin, M.D. 
Division of Rheumatology 
Department of Medicine 
University of Virginia School of Medicine 
Charlottesville, Virginia 22901 
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ABNORMAL EPIPHYSES IN THE 
SICKLING DISORDERS* 


By MICHAEL C. HILL, M.B., KOOK SANG OH, 


STANLEY S. SIEGELMAN, M.D., and 


M.D., JACK W. BOWERMAN, M.D., 


A. EVERETTE JAMES, Jr., Sc.M., M.D. 


BALTIMORE, MARYLAND 


HERRICK (1910) was the first to de- 

scribe the abnormal erythrocytes in 
sickle cell anemia, which he postulated was 
caused by an intrinsic defect in the red 
blood cell. This was confirmed by Pauling 
(1948), who demonstrated the abnormality 
in the hemoglobin molecule. 

Many authors have described the bone 
abnormalities in the sickling disor- 
ders.3:4-6 8.12.18,19.21 Much attention has been 
directed to the abnormalities in the femoral 
capital epiphyses,’'3:7.20.22 but little atten- 
tion has been paid to abnormalities in other 
epiphyses. 

The purpose of our study was to deter- 
mine the incidence, distribution and type of 
epiphyseal changes found in the sickling 
disorders. 


MATERIAL AND METHOD 


We reviewed the roentgenograms of 400 
patients discharged from the Johns Hop- 
kins Hospital between January 1968 and 
July 1971 with a diagnosis of one of the 
sickling disorders. Unequivocal epiphyseal 
abnormalities were found in 37 patients. 
The medical records of these patients were 
carefully reviewed to determine whether 
the epiphyseal abnormalities could have 
been caused by some other agent. Eleven 
of these 37 patients were excluded from 
the study because of insufficient clinical 
information or because the epiphyseal ab- 
normalities could well have been caused by 
infection, systemic steroid therapy, or dis- 
eases associated with epiphyseal infarcts 
such as systemic lupus erythematosus. 
In the remaining 26 patients (6.5 per cent) 
the epiphyseal abnormalities most likely 
represented bone infarcts. 


RESULTS 


Table 1 lists the number and the mean . 
age of the patients with each type of sick- 
ling disorder. All patients were Black, and 
31 per cent were younger than 17 years. 
The 56 per cent of patients with sickle cell 
anemia tended to be the youngest patients, 
while the 31 per cent with sickle cell trait 
tended to be the oldest. Nine per cent had 
sickle C disease, while sickle thalassemia, 
sickle F, and hemoglobin AC comprised 
slightly less than 4 per cent of the group. 

Of the 26 patients selected as having 
epiphyseal infarcts caused by a sickling dis- 
order, 12 were male and 14 were female 
(Table 11). All except 3 (Patients 2, 10, and 
15) attended the Johns Hopkins Hospital 
Sickle Cell Disease Clinic, where hemo- 
globin electrophoresis was performed. The 
mean follow-up period of all patients was 
5.3 years. Three of the 26 patients were 
seen only once (Patients 1, 2, and 9), while 
2 were followed for 13 years (Patients 7 and 
12). The types of sickling disorders and 


Tasce T 


NUMBER OF PATIENTS WITH EACH SICKLING 
DISORDER AND THE MEAN AGE 





Type of Sickling 





No. o. Mean Age 








Disorder Patients in Years 
Sickle cell anemia — 225 (56%) 19 
Sickle cell trait 124 (31%) 37 
Sickle C disease 35 (9%) 26 
Sickle thalassemia 13 (395) 28 
Sickle F 2 (0.5%) 25 
Hemoglobin AC 1 (0.25%) 73 

Total 400 35 





* From the Department of Radiology and Radiologic Sciences, Laboratory for Diagnostic Radiological Research, The Johns Hopkins 


Medical Institutions, Baltimore, Maryland. 
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Taste II 


Abnormal Epiphyses in the Sickling Disorders 


SUMMARY OF PATIENTS 


M 
ey 








Age in Years Hb 








Patient Follow-up 
No. as of Last Sex Electro- in Years 
Roentgenogram phoresis Proximal Humeral Epiphysis Femoral Capital Epiphysis Other 
1. 29 M S.S. none (B) S. and L. (B) S. and L. 
: 14 F S.S. none (R) S. and L. with mild cor- 
tical irregularity 
$. 29 F S.S. 17yr (B)S. (B) S. and L. Patchy sclerosis (L.) proxi- 
mal tibial epiphysis 
4 30 F S.C. 2yr. (B)S.andL. 
5. $4 M  SThsl 21yr. (R)S. (B) S. and L. 
6. 33 F S.S. 8yr. (B)S.andL. (B) S. 
7 28 M S.S. 13 yr. (R) aseptic necrosis; treated 
with total hip replacement 
8. 12 F S.S. 8 yr. Aseptic necrosis proximal (L) 
radial epiphysis 
9. 26 F S.C. none (B) S. and L. (B) S. and L. 
10. 38 F SS. 3yr. (B)S.andL. (B) S. and L. (B) S.and L. in distal femoral 
epiphysis 
1r. $2 F S S. 12 yr. (B)S.andL.unchangedover (B) S. and L. unchanged over 
10 years 8 years 
12. 22 F S.S. wzyr. — (L)S. (R) S. and L. 
13. 33 M S.C. 1 yr. (B) S. and L. with flattening 
of both heads 
I4. 21 F S.S. i2 yr. (B)S, and L. with mild cor- (L) S. and L. 
tical irregularity 
15. 31 M S.A. 2yr. (B)S.andL.unchangedover (B)S. and L. unchanged over 
2 years 2 years 
16. 21 M S.S. 1I yt. (B) S. and L. 
17. 40 M S.S. 8 yr. (L) S. (R) S. and L. and corti- (B) S. and L. in distal femo- 
cal irregularity ral epiphysis with cortical 
fracture; (B) proximal tib- 
ial epiphysis with S. and L. 
18. 23 F S.C. 4yr. (B) S. unchanged over 4 (R) aseptic necrosis; treated 
years with a girdlestone proce- 
dure; (L) with S. and L. 
and mild cortical irregu- 
larity 
IQ. 26 M S.C. syr. (LS. and L. 
20. 18 M S.S. 2yr. (B)S.andL. unchanged over 
2 years 
ar. 1I F S.S. 3yr. (B)S.andL. 
22. 30 M S.S. tyr. (B)S. unchanged over r year (R) L. (L) with S. and osteo- 
porosis 
23. 20 M S.S, 7 yr. (R)S.andL.unchangedover (B) S. and L. unchanged over (B) distal femoral epiphysis 
5 years. (L) S. and L. with 6 years with S. 
cortical fracture 
24. 24 F SS 7 yr. (B)S.andL. unchanged over (R) aseptic necrosis. 
5 years (L) with S. 
25. 7 M S.C. 3 yr. (B) aseptic necrosis (B) S. and L. with cortical ir- 
regularity 
26. 23 F S8. syr. (L) S. and L. with cortical 


fracture 





All patients had other osseous manifestations of the sickling disorders except Patient 15. 


(R) right; (L) «left; (B) =bilateral; S. sclerosis; L. -lucency. 


ages are given in Table ir. While epiphy- 
seal infarcts occurred most commonly with 
sickle cell anemia, the frequency was ap- 
proximately twice as high in sickle C dis- 
ease (17 per cent) as in sickle cell anemia 
(8 per cent). Epiphyseal changes are un- 
common in patients with sickle cell trait 
(o.8 per cent). At the time they had their 
latest roentgenogram the mean age of the 
patients with sickle cell anemia and sickle 
C disease was almost the same. Patients 
with sickle cell trait and sickle thalassemia 
tended to be older. 


Table rv gives the distribution of epiphy- 
seal infarcts. The epiphyses most com- 
monly involved were the proximal humeral 
and capital femoral epiphyses; in 15 på- 
tients both were involved. Involvement of 
these epiphyses was usually bilateral. The 
distal femoral epiphyses, proximal tibial 
epiphyses, distal tibial epiphyses, and the 
left proximal radial epiphyses were less 
commonly involved. All patients also had 
other osseous changes of the sickling dis- 
orders except Patient 15, who had sickle 
cell trait. 
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"TABLE III 


PATIENTS WITH EPIPHYSEAL ABNORMALITIES 
AND THEIR AGE 











Tv No. of iaga Mean 

ype Cases ncidence Ags 

Sickle cell trait I 0.8% 37 yr. 

Sickle cell anemia 18 8.0% 26 yr. 

Sickle C disease 6 17.1% 24 yr. 
7:7% 


Sickle thalassemia I 54 yr. 





Four roentgenographic patterns of epi- 
physeal infarcts were found: (1) diffuse 
sclerosis; (2) patchy or focal sclerosis (Fig. 
1), usually with radiolucencies of various 
sizes (Fig. 2; 3; and 5). Focal areas of 
sclerosis may not be detected if the in- 
volved portion is overlapped by the acetab- 
ulum at the hip, or by the acromion, or 
glenoid fossa at the shoulder; (3) large, 
single radiolucency, simulating chondro- 
blastomas (Fig. 5)"; (4) cortical fractures, 
usually with partial or total bone col- 
lapse (Fig. 8; 9; 11; and 14). 

The most common finding was a com- 
bination of sclerotic and lucent changes 
(Fig. 2; and 3). Once they appear most of 
these infracts remain unchanged for years 
(Patient 11). Healing, however, occurred in 
some patients. Patient 21 developed, during 
a I year period, sclerotic and lucent changes 
in both proximal humeral epiphyses that 
disappeared in the following year (Fig. 
4; 5; and 6). 

Cortical destruction occurred in the 
capital femoral epiphyses in 6 patients 
(Patients 7; 13; 17; 18; 24; and 25) (Fig. 


> 'TABLE IV 


DISTRIBUTION OF EPIPHYSEAL INFARCTS IN 26 CASES 








Epiphysis ^ Bilateral Right Left ^ Total 





Proximal humeral 18 I 2 21 
Capital femoral 16 3 I 20 
Distal femoral 3 o o 3 
Proximal tibial I o I 2 
Distal tibial I o o I 
Proximal radial o o I I 
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8; and 9), in the proximal humeral epiphy- 
ses in 5 patients (Patients 2; 14; 23; 25; 
and 26), in the distal femoral epiphyses of 
Patient 17 (Fig. 11), and the left proximal 
radial epiphyses of Patient 8. Patients 7 
and 18 required surgery for destruction of 
the femoral capital epiphyses. Patient 7 
had a total replacement of the right hip 
(Fig. 10). Pathologic examination of the 
right femoral head showed the changes of 
aseptic necrosis. Patients 14 and 23 had* 
healing of their cortical fractures in the 
proximal humeral epiphyses over intervals 
of 8 and 6 years, respectively. After 8 years 
the proximal humeral epiphyses apparently 
had returned to normal in Patient 14 (Fig. 
12; and 13), but after 6 years Patient 23 
still had residual sclerotic and radiolucent 
changes. Patient 8 had infarction of the 


Fic. 1. Patient 23. Patchy sclerosis in the right 
distal femoral epiphysis. 
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proximal epiphyses of the left radius. The 
epiphyses first became irregular in outline 
and then fragmented. At that time the 
patient had surgery as infection was sus- 
pected; no pus was found and cultures 
were negative. The epiphyses healed over a 
period of 1 year and fused prematurely. 
Correlation of the epiphyseal changes 
with the clinical symptoms and signs re- 
corded in the chart was not feasible as most 
` patients had multiple sickle cell crises with 
generalized bone pain and roentgenograms 
had not been obtained unless the patient 
had severe localizing signs. Roentgeno- 
grams may be normal early in the course 
of epiphyseal infarcts even though the 
patients have symptoms. :!* When Patient 
7 first had pain in his right hip, the roent- 
genogram was normal (Fig. 7), but a bone 
marrow scan with technetium ggm sulfur 
colloid showed decreased uptake (Fig. 15).! 





Fic. 2. Patient 17. Sclerotic and lucent changes in 
the right femoral capital epiphysis. 
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Fic. 3. Patient 17. Increased sclerosis with lucencies 
of the right femoral capital epiphysis taken 6 
years after the roentgenogram of Figure 2. 


He subsequently developed aseptic necrosis 
of the right femoral head (Fig. 8; and 9) and 
required total hip replacement 7 months 
later (Fig. 10). The patients with localizing 
symptoms generally had marked radio- 
lucent and sclerotic changes in the epiphy- 
ses that frequently were accompanied by 
cortical fracture and collapse. 


DISCUSSION 


In the sickling disorders the abnormality 
occurs in the amino acid sequence of the 
beta polypeptide chain of the hemoglobin 
molecule.^? With deoxygenation, the ab- 
normal hemoglobin forms a tactoid which 
is attributed to interlocking of the alpha 
chain with the abnormal beta chain. Tac- 
toid formation distorts the shape of the red 
blood cell, producing the characteristic 
sickle-like shape. 
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Fic. 5. Patient 21. Single, large lucency in the 
proximal right humeral epiphysis. This has ap- 
peared since the previous roentgenogram (Fig. 4) 
taken 18 months previously. 
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Fic. 4. Patient 21. Normal proximal 
humeral epiphysis. 
X 





The etiology of bone infarcts in the 
sickling disorders is unknown. The most 
frequently advanced theory is that hy- 
poxia causes red blood cells to sickle. This 
leads to red blood cell sludging and vascu- 
lar stasis that may cause thrombosis and 
infarction. Sherman,” however, was not 
able to demonstrate vascular thrombosis in 
patients with aseptic necrosis of the fe- 
moral head secondary to the sickling dis- 
orders. She postulated that the infarct 
may be caused by local damage to very 
small vessels. Anoxia causes focal endo- 
thelial destruction which is followed by dis- 
ruption of the vessel wall and interstitial 
hemorrhage. She showed that focal sub- 





Fic. 6. Patient 21. Normal right proximal humeral 
epiphysis taken 1 year after the roentgenogram in 
Figure 5. 
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chondral hemorrhage may separate the 
articular cartilage from the underlying 
bone, while bleeding into the joint with 
chronic synovitis and pannus formation 
destroys the cartilage from above. 

Bone infarcts have no roentgenographic 
charges unless the infarct is revascularized, 
since the mineral content and architecture 
of the infarcted trabeculae remain un- 
changed.? With revascularization of the 
"infarct, granulation tissue grows into the 
necrotic area. Reossification is accompanied 
by the deposition of new bone on the frame- 
work of the dead trabeculae giving the 
roentgenographic appearance of sclerosis. 
Some of the dead trabecula& are reab- 
sorbed, however, a process than can re- 
quire years and may never be complete.? 
When absorption of dead trabeculae pro- 
ceeds faster than reossification, the infarct 
appears as a radiolucency on the roent- 
genogram. Epiphyseal infarcts due to the 
sickling disorders are indistinguishable 
from those due to other causes.” 

Bone infarcts are most common in ado- 





Fic. 7. Patient 7. Normal right hip. 
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Fic. 8. Patient 7. Sclerosis, lucency and cortical frac- 
tures appearing since the roentgenogram of Figure 
7 taken 5 months previously. 


lescents and young adults;**!5* 16 of our 
patients were between the ages of 15 and 30 
years. Only 4 were younger than 15 years 
and the youngest patient was 7 years. In 
infants and children the osseous lesions 
of sickle cell disease involve the small 
bones of the hands and feet?! and the 
shafts of the long bones.*59!? Epiphyseal 
changes are uncommon in this age group, 
possibly because the blood supply to the 
epiphyses is best during growth. I 

The blood supply to long bones” and to 
the femoral capital epiphyses both during 
growth? and in the adult? have been well 
described by Trueta. At birth the femoral 
capital epiphysis is supplied by epiphyseal 
vessels, by vessels from the shaft and some- 
times by vessels from the ligamentum teres. 
The latter 2 regress so that between the 
age of 4 and 10 years the vascular supply 
is predominantly from the lateral epiphy- 
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Fic. 9. Patient 7. Sclerotic and lucent changes with 
increased cortical destruction since the roentgeno- 
gram of Figure 8 taken 2 months previously. 


X 





seal vessels. The medial epiphyseal vessels 
from the ligamentum teres appear after 
the age of 10 years. When the growth plate 
closes, the epiphyseal vessels anastomose 
with the metaphyseal vessels. Trueta?* 
states that during growth the epiphyseal 
and the metaphyseal vessels are separated 
by the growth plate and do not anastomose. 
Spira and Farin” and Tilling,” however, 
have demonstrated epiphyseal vessels that 
traverse the growth plate and anastomose 
with the metaphyseal vessels. 

On reviewing the epiphyseal blood sup- 
ply, we can see no definite reason why epi- 
physeal infarcts are uncommon in children. 
Sherman? postulated that the femoral 
capital epiphysis of the young child is 
small and surrounded by a thick layer of 
cartilage which is capable of sustaining 








Fic. 1o. Patient 7. Roentgenogram taken following Fic. 11. Patient 17. Sclerotic and lucent changes in 
total hip replacement on the right. the distal femoral epiphysis with cortical fracture. 
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itself on synovial fluid and of mantainingi 
its shape, whatever the state of the tissues 
beneath. This may protect the epiphyses 
from deformity following infarction in the 
young child. 

Most of the osseous changes in the sick- 
ling disorders have been well de- 
scribed.*:1°2.18 Bone infarcts are well 
known.*1!*!5 Particular attention has been 
given to diaphyseal infarcts*^ and to ne- 
‘crosis of the femoral head.^19075,262 A] 
though infarcts of other epiphyses are men- 
tioned,^ 59121515?! we are not aware of a 
review of a large series of patients with 
special attention to epiphyseal infarcts. 

Epiphyseal infarcts in the sickling dis- 
orders are most common with sickle cell 
anemia (56 per cent). However, the fre- 
quency was approximately twice as high 
in sickle C disease (17 per cent) as in sickle 
cell anemia (8 per cent).57.9452! Epiphyseal 
infarcts are uncommon in sickle cell 


trait?" and sickle thalassemia.? When 
they do occur it is at a later age. The epiph- 
yses most commonly involved are the 
proximal humeral and capital femoral 





Fic. 12. Patient 14. Sclerosis, lucency, and irregular- 
ity of the medial portion of the right proximal 
humeral epiphysis. 
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Fic. 13. Patient 14. Normal right proximal humeral 
epiphysis taken 8 years after the roentgenogram 
of Figure 12. 


the left proximal humeral epiphysis with cortical 
fracture and partial collapse. 
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Fic. 15. Patient 7. Bone marrow scan using techne- 
tium ggm sulfur colloid showing decreased uptake 
in the area of the right hip. This scan was obtained 
at thesame time as the roentgenogram of Figure 7. 


epiphyses. In our group of patients the 
number of epiphyseal infarcts involving 
the proximal humeral and capital femoral 
epiphyses was almost equal and both 
usually occurred in the same patient. In 
most patients the epiphyseal involvement 
was bilateral. This partly agrees with 
Chung and Ralston,’ who reviewed aseptic 
necrosis of the femoral head in sickle cell 
disease; however, of their 13 cases only 6 
had infarcts of the humeral head. Collapse 
of the femoral head is more common than 
collapse of the humeral head and is less 
likely to heal with restoration of the nor- 
mal outline of the head; presumably this 
difference relates to weight bearing func- 
tion of the hip joint. 


CONCLUSION 


As treatment of the sickling disorders 
improves, the patients presumably will live 
longer and have a greater opportunity to 
develop epiphyseal infarcts. Consequently, 
infarcts and their sequelae may be ex- 
pected to represent an increasingly impor- 
tant source of debility in the sickling dis- 
orders. 
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Early diagnosis of epiphyseal infarction 
and prompt institution of adequate treat- 
ment possibly would decrease the fre- 
quency of secondary collapse with result- 
ing functional disability. 


Michael C. Hill, M.B. 
Department of Radiology 
'The Johns Hopkins Hospital 
601 North Broadway 
Baltimore, Maryland 21205 


The authors would like to thank John P. 
Dorst, M.D. for editorial review, Mrs. 
Margie Staats for her secretarial help, and 
Mr. Henri C. Hessels, B.P.A., for photog- 
raphy. Pelvic scan was obtained from the 
Division of Nuclear Medicine (Henry Wag- 
ner, Chief). 


REFERENCES 


I. ArkKINS, H. L., and Ricnanps, P. Demonstration 
of bone infarct by scintillation scanning with 
9"Tc colloid: case report. 7. Nuclear Med., 
1968, 9, 162-164. 

2. Aziz, E. M. Extensive bone involvement in 
sickle cell disease and its treatment. South. 
M. F., 1971, 64, 889-891. 

3. Barton, C. J., and Cocksuorr, W. P. Bone 
changes in hemoglobin SC disease. Aw. J. 
ROENTGENOL., Rap. THERAPY & NUCLEAR 
Meb., 1962, 88, 523-532. 

4. BonreR, S. P. Acute long bone diaphyseal in- 
farcts in sickle cell disease. Brit. 7. Radiol., 
1970, 45, 685-697. 

5. BonrER, S. P. Fractures complicating bone 
infarcts and/or osteomyelitis in sickle cell 
disease. Clin. Radiol., 1971, 22, 83-88. 

6. BounEn, S. P. Bone infarcts in sickle cell 
anaemia. Ztschr. Tropenmed. u. Parasitol., 
1971, 22, 299-311. 

7. Cuun, S. M., and Ratston, E. L. Necrosis of 
femoral head associated with sickle cell 
anaemia and its genetic variants. T. Bone C39 
Joint Surg., 1969, 51-B, 53-58. 

8. Diccs, L. W. Bone and joint lesions in sickle cell 
disease. Clin. Orthoped., 1967, 52, 119-143. 

9. Eneken, J., Hopes, P. J., Lissurrz, H. I., and 
Wetter, M. H. Bone ischemia. Radiol. Clin 
North America, 1967, 5, 515-529. 

10. Encu, C. A., Hucues, J. L., Abrams, R. C., and 
Bowerman, J. W. Osteomyelitis in patient 
with sickle cell disease. 7. Bone & Joint Surg., 
1971, 53-A, 1-13. 

11. Gonzr, V. K., Darinka, M. K., and EpEIKEN, J. 
Ischemic necrosis of femoral head simulating 
chondroblastoma. Radiology, 1973, 107, 545- 
546. 


Vor. 124, No, 1 


12, 


13. 


14. 


15. 


* 16. 


18. 


19. 


Hewerrt, W. V., and Nice, C. M. Radiographic 
manifestation of sickle cell anemia. Radiol. 
Clin. North America, 1964, 2, 249-259. 

Hunwrrz, D., and Rots, H. Sickle cell thalas- 
semia presenting as arthritis of hip. Arith. & 
Rheumat., 1970, 23, 422-425. 

Jarre, H. L. Ischemic necrosis of bone. M. 
Radiog. © Photog., 1969, 45, 76-86. 

Jounson, A., Jackson, M. A., Fercuson, A. D., 
and Scorr, R. B. Studies in sickle cell anaemia 
—pathological aspects of osseous changes. 7. 
Nat. M. 4., 1966, 58, 239-244. 

ManrzL, W., and Sirrercey, B. H. Roentgeno- 
logic manifestations of osteonecrosis. Am. J. 
Roentcenor.,, Rap. THerapy & NUCLEAR 
MED., 1964, 706, 509-522. 


. McCorLum, D. E., Marugws, R. S, and 


O’New, M. T. Aseptic necrosis of femoral 
head. South. M. F., 1970, 63, 241-253. 

Mipptemiss, J. H., and Raper, A. B. Skeletal 
changes in haemoglobinopathies. 7. Bone 62 
Foint Surg., 1966, 48-B 693-702. 

MosrrLEv, J. E., and Mawzv, J. B. Aseptic 
necrosis of bone and sickle cell disease. Radi- 
ology, 1953, 60, 656-665. 


Abnormal Epiphyses in the Sickling Disorders 


43 


20. Rarcuirr, R. G., and Worr, M. D. Avascular 


2I. 


22. 


27. 


necrosis of femoral head associated with sickle 
cell trait. Ann. Int. Med., 1962, 57, 299-304. 

Reynotps, J. Roentgenographic and clinical ap- 
praisal of sickle cell hemoglobin C disease. 
Am. J. RoEeNTGENOL,, Rap. Tuerapy & Nv- 
CLEAR MED., 1962, 88, 512-522. 

Suerman, M. Pathogenesis of disintegration of 
hip in sickle cell anemia. South. M. J., 1959, 
52, 632-637. 


. Spira, E, and Farin, I. Vascular supply to 


epiphyseal plate under normal and pathologi- 
cal conditions. Acta orthop. scandinav., 1967, 
36, 1-22. 


. TiLLiNG, G. Vascular anatomy of long bones. 


Acta radiol., 1958, Suppl. 161, 5-105. 


. Trueta, J., and Harrison, M. H. Normal 


vascular anatomy of femoral head in adult 
man. F. Bone & Joint Surg., 1953, 35-B, 442- 
461. 


. TRuETA, J. Normal vascular anatomy of human 


femoral head during growth. 7. Bone & Yoint 
Surg., 1957, 39-B, 358-394. 

Trueta, J. Role of vessels in osteogenesis. 7. 
Bone & Joint Surg., 1963, 45-B, 402-418. 


May, 1975 


ROENTGENOGRAPHIC ANATOMY OF THE TENDON 
SHEATHS OF THE HAND AND WRIST: 
TENOGRAPHY* 


By DONALD RESNICK, M.D. 


SAN DIEGO, CALIFORNIA 


que radiographic evaluation of the 
normal and abnormal tendon sheaths 
of the hand and wrist has received little 
attention.” These synovial-lined structures 
are altered in various disease states, becom- 
ing local avenues for the spread of infection 
from one site to another? or partaking in a 
more widespread synovial affliction such 
as rheumatoid arthritis.? 

It is the purpose of this report to outline 
the anatomy of the tendon sheaths of the 
hand and wrist emphasizing relationships 
which are of importance in the pathogenesis 
of certain disorders, and to describe tenog- 
raphy, the technique of contrast evaluation 
to these structures. 


MATERIAL 


Hands and wrists in 10 cadavers were 
utilized. They were first injected at various 
sites, as described below. Subsequent eval- 
uation included either careful dissection of 
the tendons on the volar and dorsal sur- 
faces of the hand and wrist or freezing for 
48 hours at — 20° C., followed by sectioning 
in various planes. 


METHOD OF TENOGRAPHY 


In all 10 instances evaluation of the 
flexor tendon sheaths in each finger was 
accomplished by the introduction of .5-3 
ml. of Renografin 60 (meglumine diatrizo- 
ate, Squibb); the exact amount depended 
upon whether or not the individual tendon 
sheath communicated with the radial or 
ulnar bursa in the wrist (Table 1). A 22 
gauge, 13 inch needle is introduced through 
the palmar skin overlying the distal one- 
third of the proximal phalanx of the second 
through fifth fingers. As one advances the 
needle in a proximal direction, palpating 
the tendon, one notes the increased resis- 
tance as the needle enters the tendon. One 
can withdraw the needle slightly, noting 
the sudden drop in resistance, and further 
advance it in a shallow attitude within the 
sheath. 

'The injection of the sheath of the flexor 
pollicis longus may be accomplished by 
flexing the terminal phalanx of the thumb, 
palpating the tendon, and inserting the . 
needle directly into it. 

In 3 instances contrast evaluation of the 


TABLE I 




















R Communications 
Site of Injection Number of Š z 

Injections Ulnar Bursa Radial Bursa 
Thumb 10 — 10 
Index Finger 10 — — 
Middle Finger 10 — = 
Ring Finger 10 | — — 
Little Finger 10 








* From the Departments of Radiology, University Hospital, University of California at San Diego and the Veterans Administration 


Hospital, San Diego, California. 
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